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FOREWORD 


These volumes have been prepared to provide information on the US Army Research, Development, Test, and Evaluation Program for 
Congressional Cosmittees during the Fiscal Year 1979 hearings. This information is in addition to the teetimony given by US Army 


witnesses. 


These volumes contain a descriptive summary for cach program element to be financed during FY 1979. Descriptive Summaries for 
projects within the program elements to be financed during FY 1979 for $5.0 million or more appear on buff colored pages 
imeediately following the applicable program element. Where there are several items under development within a project, a 
separate suemary has been provided for each item that exceeds $5.0 million during FY 1979. A Test and Evaluation Section is 


provided for all major weapon systems. 


There are twenty-nine major weapon systems descriptive summaries appearing in Volumes II and III. Major weapon systems are 
identified by an asterisk in the Table of Contents. The formats and contents of these volumes are in accordance with guidelines 
and requirements of the Congressional Committees insofar as possible. Information previously provided in the SAC Data Book is 
consolidated into these volumes. The SAC Data Book information appears at the beginning of each program element descriptive 


eummary. 4 “ 


A direct comparison of FY 1977, FY 1978, FY 1979, and FY 1980 data in this Progras Element Listing with data shown in the 
Program Element Listing dated January 1977 will reveal significant differences. Many of the differences are attributable to 


the following factors: 
a. Restructuring of the FY 1977 and FY 1978 programs for comparability to the FY 1979 program structure. 


b. Reclassificat ion to provide greater visibility and contribute to the effective management of the RDTE program such 
as the following: 


(1) RDTE Neadquarters Management 

(2) Jeint Tactical Command and Control Communications 

(3) Aircraft Electronic Warfare Self Protection Systems 

(4) Further extension of the Single Program Element Funding Concept. 


c. An FY 1978 net reduction of $9.555 million resulting from the manpower/spaces reduction imposed by Congress. 


The funding information used in tiese volumes corresponds to that contained in the President's Budget. Procurement data is 
shown where applicable for items in engineering or operational development. Military construction data is shown where 
applicable. 
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FY 1979 RDTE CONCRESSIONAL DESCRIPTIVE SUMMARY 
Program Element: #6.11.01.A Title: In-House Laboratory Independent Research (ILIR 
DoD Mfiesion Area: #110 - Defense } Budget Activity: #1 - Technology Base 


A. RESOURCES (PROJECT LISTING 
Total 


Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated 
Number Title Actual Estimate Estimate Est imate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 14545 14722 16000 17500 Continuing Not Applicable 


A91 In-House Laboratory 14545 16722 16000 17500 Continuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides Army RDTE activity directors the opportunity to perform 
highly promising and innovative research without having to acquire formal epproval and subsequent funding. It is one of several 
measures used to strengthen scientific and engineering competence, improve morale, aid scientific and technical personnel 
recruitment and retention, and facilitate communication and interaction within the scientific community. Not only does this 
program provide the resources and interaction with the flexthility to respond quickly to new technical challenges, it also 

serves as s wellepring for innovative and imaginative ideas, of which the more promising ones progress into development programs. 
Approximately 500 research and development tasks were pursued in FY 1977. 


C. BASIS FoR FY 1979 RDTE RE : This request is based on the opinion that this program is important to Army laboratories and 
should be continued at the same level of emphasis. Funds are allocated directly to Directors of participating laboratories by 
the Asaistant Secretary of the Army (Research, Development and Acquisition) and are not subject to reallocation by intervening 
echelons. This allocation is based on a review of the use of funds and of the accomplishments during the preceding fiscal year. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRIPTION: This program promotes creativity, innovation, efficiency, improved morale, and 
recruitment/retention of scientists and engineers by providing funds to maintain or increase individua] professional competence 
through original work relevant to assigned military missions. 


F. RELATED ACTIVITIES: The Navy and Air Force have similar programs. Coordination is accomplished through scientific symposia, 
literature reviews, exchange of research and technology reaumcs, and Department of Defense subject reviews. 


TECHNOLOGY BASE 


Program Element: #6.11.01.A Title: In-House laboratory Independent Research 
DoD Mission Area: £110 - Defense Rescarch Budget Activity: #1 - Technology Base 


G. WORK PERFORMED BY: In-House Laboratory Independent Research is performed in thirty-six Army RDTE activities. 


H. PROGRAM ACOUMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accom listments: White Sands Missile Range conducted a study of the feasibility of designing a short 
focal length lene for an instrumentation camera utilizing a rotating priem for us= in tracking high dynamic targets at short 
ranges. Testing of the lens demonstrated excellent performance. Its use may permit the collection of tmproved optical tracking 
data, and the theory for a new camera with two rotating prisms could ultimately lead to a new family of greater quality tracking 
cameras. 


Night Vistoe Laboratory developed a new «mcoded, nonscanning infrared imaging concept based on a unique thermo-optical 
detector process. A theoretical performance analysis indicates that thie system wight meet the Army's need for a compact, low 
power, low cost forward looking infrared syatem for man-portable and remotely piloted vehicle applications. Also a passive 
visible-to-infrared image transducer has been developed, which has successfully demonstrated simulation of dynamic far infrared 
imagery for the first time. 


At Dugway Proving Grownd research was undertaken to resolve confusion in the identification anc the taxonomy of the members 
of the fungus family. Such identification is important in determining ecological patterns and possibly in control of the 
pathogenic species in their habitats. Dugway'’s efforts have demonstrated recognizable identifying cheracters end clarified 
identification of fifteen species. 


The US Army Tropic Test Center has developed extensive standardized test procedures and facilities in the areas of jungle 
vision, jumgle acoustics, and human performerce in the tropics. Research was performed to collect objective performance data to 
support the evaluation of the suitability of equipment for use in the humid tropics. The jungle vision work also provided 
eubstantial imput for a study of target presentation methodology for tactical field evaluation. 


The Human Engineering Laboratory conducted research to design and build an ammunition transport kit which could be used to 
demonstrate and evaluate the concept of using "pod kits” as an efficient means of transferring “base round” ammunition from 
battalion ammunition transfer points to tanks operating on the forward edge of the battle area. Such a "pod kit" concept may 
minimize time of crew exposure during the process of resupply. zi 


Combat Surveillance and Target Acquisition Laboratory performed an experimental study to determine the feasibility and 
limitat fone of optical parametric oscillators as efficient, tunable optical sources. To support classified optical countermeasure 
applications, work was concentrated on determining optimum design parameters for an auxiliary module to be used in lasers for 
rangefinders and designators. It was found that peak power conversion efficiency of nearly 802%, near the theoretical Limit, 
could be achieved if pump laser beam divergence could be reduced to levels of about one ailliradian. 


Program Element: #6.11.01.A Title: In-tlouse Laboratory Independent Research (ILIR) 
DoD Mission Area: #110 - Defense Research Budget Activity: #1 - Technology Base 


Army Engineer Topographic Luboratory conducted research to determine the potential of direct electronic Fourfer transform 
devices for the extraction of terrain data frox various types of imagery including remote sensor sources. In addition to the 
generation of terrain data and target signatures the technology has potential for real time on hoard acquisition of signatures 
of target features. The research has combined acousto-optics and electro optics in a unique manner to generate a photocurrent 
which contains the Fourier transform of the image. 


At the Army Materials and Mechanics Research Center research carried out in a mass spectrometer has shown that there are 
volatile species formed when certain impurities such as chlorine are present along with hydrogen and nickel. This suggests 
that under the conditions in a gun chambcr, where hydrogen appears to have a severe erosive effect, there may be an actual 
reaction of the hydrogen with the steel, with the volatile species formed contributing to the erosion of the gun tube. 


At Matick Research and Development Cosmand significant results have been achieved through the study of the stability of 
pressure-stabilized arches and their structural assemblies. In thie effort as thorough assessment has been made of the 
structural capabilities of air-inflated structures, particularly pressurized and curved tubes. The design capabilities have 
been clarified and extended notably by preparing a computer code for such structures and for obtaining a minimum weight de- 
sign. This research effort should lead to substantial improvement of Aray inflatable shelters. 


The Ballistic Research Laboratory demonstrated a technique of two-step multi-photo ionization using mass spect rometric 
detection of sodium atoms. The objective of this technique was to develop a tool for cumbustion diagnostics. The apparatus 
performed exceedingly well, with a signal to noise ratio in excesa of 100,000. 


At the Fire Control and Saall Caliber Weapon Systems Laboratory an investigation was undertaken to reach the experimental 
velocity Limit for the conventional propellant gun and to extend the available ipterior ballistic curves. A new conventione\ 
propellant high pressure chasber was designed and tested in combination with previously developed barrels. Using this laboratory 
launcher, velocities of 13,000 feet per second for a 31.5 gram payload and of 8,900 feet per second for a 210 gram payload at 
175,000 pownds per square inch were achieved. These new data allow further extension of the available interior balliatic curves 
into the hyper-performance regions. This study has resulted in the design of a high velocity experimental tool and the acquisi- 
tion of validated experimental performance data to extend the current intertor ballistic data base. 


The Tank-Automotive Research and Development Command studied high strength corrosion resistant metallic alloys. This effort 
investigated techniques for developing high strength, corrosion resistant metallic alloys which cannot be produced using 
convent ional melting practices or powder metallurgy techniques. The program concentrated on the procedure of mechanical alloying 
which provided the mechanism for forming true alloys from metallic powders. After the alloy powders were mechanically formed, 
sintering was employed to prepare test specimens for subsequent metallographic and mechanical property evaluationa. Techniques 
were employed to ainimize diffusion effects prior to sintering to enable the evaluation of mechanical and corrosion resistance 
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Program Element: #6.11.01.A Title: In-House Laboratory Independent Research 
DoD Mission Area: #110 - Defense Research Budget Activity: #1 - Technology Base 


case of the convolver, and of 5 signals for the correlator. A four-channel multiplex system has been designed, constructed, and 
operated in conjunction with the wide-bandwith "“two-crystal" correlator. The correlator utilizes a biseuth germanium oxide (BGO) 
and a lithium noibate (LiNbO3) delay line placed side-by-side. Because of the approximately 2:1 acoustic wave velocity ratio 
between LiNbO, and BOO, respectively, an acoustic signal inserted into the LiNbO, will pass an acoustic signal inserted earlier 
into the BGO. A laser beam impinging on the sides of the BGO and LiNbO, interacts via the acousto-optic Bragg interaction with 
both signals. If the LiNbO, signal completely passes the BGO signal vibbin the given length of the lines, the laser Light will 
contain the complete correlation between the two signals. In normal operation, the correlation is in the doub ly-diffracted com- 
ponent of the laser light. The doubly-diffracted beam is then able to heterodyne against the undiffracted beam in @ mixer diode, 
allowing extraction of the radio frequency (RF) information. The mlti-signal processor has been eucceasfully utilized to simul- 


taneously procese three different types of RF signale. 


The Avionics Research and Development Activity research involved tapping the under-utilized sensing capabilities of the pilot, 
namely, the kinesthetic/tactical information channel. The Rotor Plane Control Device (RPCD) was designed according to the 
following guidelines: to display explicit kinesthetic/tactical cosmand signals to the pilot for initiation of control stick 
motions; major modifications to present stick were to be avoided; frequency response of RPCD should be adequate for pilot appli- 
cations; BPCD should be useable with regular flight gloves; and weight and power requirements should have no influence on control 
stick dynamics. The completed system was tested using the Tactical Avionics System Simulator (TASS) and results were excellent. 


The Communications and Automatic Data Processing Laboratory formulated new methodology in systems modeling, simulation, and 
analysis utilizing nonstationary time series modeling techniques in order to aid communication system engineers in the design, 
analysis, and prediction of performance of higher order communication systems. Techniques and software were developed to model, 
analyze, ad evaluate system performance through application of time-series analysis and modeling. Subsystems were considered, 
each influenced by a eet of external variables of varying degrees. Analysis of time-dependent data coilected on several communt- 


cation systems was also considered. With regard to reliability, forecasting. and control; time series modeling was used to 
detect changes in system performance of the system process. 


At the Electronice Technology and Devices Laboratory space-charge flow tu cy for equilibrium flow conditions was developed 
which predicts whether or not a given crossed-field amplifier (CFA) will have stztcing delay difficulties and whether or not a 
power dip will occur. In addition, the theory predicts efficiency and the fraction of total power intercepted by the circuit. 
Resulte of the theory have been programmed for the BURROUGHS B-5500 computer to provide e design and analysis tool for CFA 
development effort. Results of this work have impacted the Army PATRIOT air defense missile system effort by providing technical 
insight for the development of two high power CFA's for the PATRIOT transaitter. 
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Program Element: #6.11.02.A 
DoD Mission Area: #110 - Defense 


TOTAL FOR PROGRAM ELEMENT 


Research in Vehicular 
Mobility 

Research in Materials and 
Mechanics 

*Research in Ballistics - 
Research in Fluidics, 
Muclear Effects and 
Ordnance Electronics 

*Air Mobility Research 


Research in Signal Detection 


and Low Energy Lasers 


Electronic Devices Research 
Electromagnetic Propagation 


and Antenna Research 
Missile and High Energy 
Laser Research 

Combat Support Research 
Research in Support of 
Equipment for Individual 
Soldier 

*Research in Scientific 
Problems with Military 
Applicat ions 

*Research in Large Caliber 
Armenents 

Research in Small Caliber 
Armament 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Title: Defense Research Sciences 


Budget Activity: #1 - Technology Base 


FY 1979 
Estimate 
99700 
430 
2100 


6486 


23677 


4944 
3240 


Additional 
to Completion 
Cont inuing 
Continuing 
Continuing 
Continuing 
Cont inuing 
Continuing 
Cont inuing 


Continuing 
Continuing 


Continuing 
Continuing 
Continuing 


Continuing 


Cont inuing 


Continuing 


Total 
Estimated 
Costs 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 


Not Applicable 
Not Applicable 


Not Applicable 
Not Applicable 
Not Applicable 


Not Applicable 


Not Applicable 


Not Applicable 


Program Element: #6.11.02.A 
DoD Misefon Area: #110 - Defense 


Project 
Humber 


AN63 
“AH68 
BsOL 
BS02 
BS03 


BSO4 


FY 1978 
Title Actual Estimate 


Research in Electronic 
Warfare 

+Processes in Pollution 
Abatement Technology 

*Basic Research on Military 
Injury and Diseases 

Basic Mechaniems of Recovery 
from Injury 

Medical Defense Against 
Biological Agents 
Identification and Health 
Effects of Military 
Pollutants 

Military Burn Research 
Combat Dental Materials and 
Techniques 

Helicopter, Combat Crew, and 
Airborne Medicine 
Environmental Strese, 
Physical Fitness end 
Medical Factors in 
Military Performance 
Research in Soil and Rock 
Mechanics 

basic Researck in Military 
Construct fon 

Research in Snow, Ice and 
Frozen Ground 

Night Vision Devices Research 
Research in Geodetic, 
Geographic and Mapping 
Sciences 


Title: Defense Research Sciences 


fl - Technology Base 


Budget Activity: 


FY 1979 
Estimate 


100 


FY 1980 


Estimste 


Additional 
to Completion 


Cont inuing 
Cont inuing 
Continuing 
Not Applicable 


Continuing 


Continuing 


Continuing 
Continuing 


Continuing 


Continuing 


Continuing 
Continuing 
Continuing 


Cont inuing 
Count inuing 


Total 

Est imated 

Cests 

Not Applicable 
Applicable 
Applicable 
Applicable 
Applicable 
Applicable 
Applicable 
Applicable 
Applicable 


Applicable 


Applicable 
Applicable 
Appliceble 


Applicable 
Applicable 


Program Element: #6.11.02.A Title: Defense Research Sciences 
DoD Missiom Area: #110 - Defense Budget Activity: #1 ~ Technology Base 


Total 
Project FY 1979 FY 1980 Additional Estimated 
Nuaber Title F Estimate Estimate to letion Costs 
BS3A Research tn Atmospheric 3500 3315 3500 Continuing Not Applicable 


Scieaces 

ATIA Research in Defensive 1400 1900 2100 Continuing Not Applicable 
Systems for Cu/BW 

B74A Research in lluman 1199 1290 1701 Continuing Not Applicable 
Eagtneering 

B74F Basic Research in Behavioral 2106 1910 2356 2599 Continuing Not Applicable 
and Social Sciences 


® These projects are covered by separate descriptive summaries. 
+ This is a new project. 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NZED: Research performed under this program in the physical, biological-medical, 
engineering, environmental and behavioral-social sciences establishes and supports new Army capabilities and provides solutions 
to identified Army problems. Each project is asscciated with a particular Army laboratory or installation. Flexibility exists 
to respond to scieatific and technological opportunities. This research program addresses requirements listed in the Army 
Science and Techaology Objectives Guide. 


C. BASIS POR FY 1979 RDTE REQUEST: New and continuing research will provide the Army with improved and advanced weapons and 
with improved care and support of the individual soldier, and will be responsive to objectives defined by the Army user. 


OTHER APPROPRIATION FUNDS: Not Applicable. 


This program sappeTta reasearch to establish Army technical expertise in the physical, 
engineering, « bel ical-medical, and behavisrsl-ecelal sciences directly related to Army needs and to the solution 
of identified dcuy pretilmes. it provides the base for subsequent eaplwratory and advanced developments in Army related 
technologies mal ima sey ar improved military capabilitios in srmmrj new materials for armaments; weapons and sunitions; 
electronics; comics (ans; seekers; detectors; surveilisscn and Enariring systems; propulsion and aerodynamics for missiles; 
energy conservati=n| sumrgy tonversion; environmental qualily; m=astrwtion and field fortifications; medical and biological 
sciences; food; clithing; snldier support; night and fosl santher eperstione; terrain characterization; vehicle mobility; 
navigation; and imumi-sanpene integration. Research in tha pepeical amd engineering sciences is generally carried out in the 
laboratories of tha i Army Materiel Development and Resdimams Command end by contracts with industry, universities, and other 
Government agencias fires these laboratories. Research a Greets GF Gimtracts with the academic community, industry and not-for- 
profit organtzatieaun, im administered by the Army Research (fice, am agency of the US Army Materiel Development and Readiness 
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Program Element: #6.11.02.A Title: Gefense Research Sci 
DoD Mission Area: #110 - Defence Research Budget Activity: #1 - Technology Base 


US A Materiel Develo t_and Readiness Command (cont.) US Army Medical Research and Development Command (cont. 


Communications and Automatic Data Processing Laboratory, Medical Bioengineering Research and Development Laboratory, 
Fort Monmouth, Mew Jersey Fort Detrick, Maryland 

Electronics Warfare Laboratory, Fort Monmouth, New Jersey Institute of Surgical Research, Fort Sam Houston, Texas 

Miusile Research and Development Command, Restone Arsenal, Institute of Dental Research, Washington, DC 
Alabama Aeromedical Research Laboratory, Fort Rucker, Alabama 

Mobility Equipment Research and Development Command, Research Inetitute of Environmental Medicine, Natick, 
Fort Belvoir, Virginia Massachusetts 

Matick Research and Developmect Command, Natick, Massachusetts 

Large Caliber Weapon Systems Laboratory, Dover, New Jersey Office of the Deputy Chief of Staff for Personnel: 

Benet Weapons Laboratory, Watervliet, New York 

Fire Control and Small Caliber Weapon Systems Laboratory, Dover, US Army Research Institute for the Behaviors and Social 
New Jersey Sciences, Arlington, Virginie 

Aray Research Office, Research Triangle Park, North Carolina 

Night Vision and Electro-Optics Laboratories, Fort Belvoir, 
Virginia 

Atmospheric Sciences Laboratory, White Sands Missile Range, 
New Mexico 

Chemical Systems Laboratory, Aberdean Proving Ground, Maryland 

Human Engineering Laboratory, Aberdeen Proving Ground, Maryland 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: Materials and mechanics research provided design and construction of reliable Army 
structures, new steels and other new alloys for weapon and armor applications, and predictive computer simulations to assess 
material behavior. Wew holographic vibrational analysis allowed sensitive detection of vibration and stress in tank/sutomotive 
parte. Improved neutron radiography was devised to detect structure defects and to measure propellant burning rates. New high 
temperature ceramics and composite windshields which resist high energy laser rays were developed. The erosive effects of 
gaseous products of combustion in gun tubes vere assessed. A hew 19 perforation gun propellant shoved an increase in muzzle 
velocity without increased barrel erosion. Fluidics research resulted tn 13 patent disclosures and two awards for amplifiers 
with greatly increased dynamic range. The new Utility Tactical iransport Aircraft System (formerly UTTAS, now BLACK HAWK) 
helicopter vill have ea recently developed fluidic flight stabilizer. Research in lasere has provided new millimeter wave length 
lasers with predicted and demonstratcd potential for foul veather penetration and operation in dust and smoke, and new high 
quality pentaphosphate laser host crystale for low cost mini-laser applications in rangefiaders and designators. A carbon 
monoxide infrared laser activated by nuclear reaction was demonstrated. New, inexpensive iaser-specific reflectors were 
developed as countermeasures againet threat lasers. In electronics research, the new pressure oxidation method developed by the 
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Program Element: #6.11.02.A Title: Defense Research S 


DoD Mission Area: #110 - Defense R Budget Activity: 


Effects of the atmosphere, (wind, clouds, turbulence) upon propagation of laser beams were provided to Army, Navy, and Air Force 
users to predict behavior of their high energy lasers. Improved smoke mcdels are now opersble for more accurate assessaent of 
obscuration snd operability of US optics and guidance systems in emokes. Atmospheric models vere also developed for meteorological 
systems required for smoke employment. Research in defensive systems for chemical and biological warfare has resulted in new 
improved capabilities for biological detection, identification and decontamination. Significant progress was made in rapid methods 
for remote detection and identification of air-borne clouds of microorganisms by lasers. Mathematical models of the behavior of 

gas mask protection materials, especially the absorbent fillers, wera developed which predict behavior under several different 
atwospheric conditions. Anti-nerve agent poisoning treatment and prophylaxie have been developed. Medica! defense against chemical 
agents was enhanced by the development of systems permitting studies of the spontaneous reaction of enzymes following nerve gas 
poisoning. Unique work in the behavioral and social eciences has resulted in findings on the effects of noise on man, central 
nervous systems functioning, memory and learring ability, perception, and relation of the eye movement of helicopter pilots to their 
performance. Studies in correllation of effectiveness of leadership and unit performance were completed; race is not a factor. 
Studies of Army performance and training have produced good information on learning and teaching techniques, predictive models 

for military performance, and strategies and techniques for long range career planning and decision making. The safety of antitank 
weapons used in city fighting has been assessed. More accomplishments typical of this program element are presented in the 
following major project and scientific area descriptive summaries: AH43, Research in Ballistics; All45, Air Mobility Research; BH57, 
Research in Scieatific Probleme with Military Applications; AH60, Research in Large Caliber Armaments; and BSOQ1, Sasic Research on 
Military Injury and Diseases. 


2. F¥_1978 Program: The Army's Defense Research Sciences program is a broad and continuing program that exploits new 
theoretical concepts, experimental data and results. Scientific areas of investigation are usually long term with termination or 
addition of areas occurring as science advances. The program is modified as appropriate to address new or changed Army require- 
ments or problems. Details on larger projects in this program element are given in separate descriptive summaries. Research in 
vehicular mobility utilizes holographic techniques to analyse vibration and thermal stress in tank/automotive componente, snd 
reflection and transmission of light to furnish surface crack analysis. Studies cf the dynamics of agile tracked vehicles ia 
steady state and transient modes are being initiated. Other research topice in this area include: polymers for tank chains; 
laser designator susceptibility; shock-pressure and adaptive suspension modeling; and ammunition compartment design. Materials 
and mechanics research is concerned with the discovery and evalution of noise damping materials for: helicopter components; 
metal insulator transition materials for thermal switches; 3-dimensional modeling of tension failure in laminated composites; 
and modeling of projectile produced damage. Other materiale research is devoted to prevention of gun barrel erosion, radar 
tranemitting materials, high energy laser countermeasure materials and nondestructive testing. The design capabilities developed 
for fluidics are being used to develop new fluidic laminar proportional amplifiers. Fuzing, fuze materials and research in 
uew fuze power supplies continue. A new Aray research plan in near-millimeter waves has evolved which will support novel work 
in generation, propagation end detection of near-sillimeter waves to penetrate fog, haze and smoke. Fundamental efforts 
continue in the areas of quantum electrodynamics, opte-electronics, and electrophysics/chemistry of lasers related to new/ 
advanced system concepts for surveillance, target acquisition, terminal homing, fire control, communications, avionics, and 


ip peey Gbps ogy “epaeile 


r 
i 
3 
Z 
F 
i 
as 
t; 
7. 
ij 
1 
r 
$A 
i 
it 


10} Saznpesdl] 


TUpe sheaines [wu0FI FAWN “pale 


pus aux IeToTFAe 


dopaaap 0} pa12ay es @ 


RY 
2 o ts) u r 
atjya oe 21eage) . 
u oj1 aaol *uo z 
aeeg A8O{O 


skeayzed IT 
8 220 


:Baly BoyseTH God 
uswayg wei801g 


v°zO°rro# §==3 


@suszoq - OIT# 


s£QzazIoy YeBpng 
soTItL 


Ga.efos Yivesey seiazeq 


oL - if 


uy 


Hoey Hut 


LIGA 
ra 


Sen 


hi a 


si ra i 
ial 


Program Element: #6.11.02.A Title: Defense Research Sciences 
DoD Mission Area: #110 - Defense Research Budget Activity: #1 - Technology Ba 


@icremmier detectors. New concepts for increasing higher tempereturs operation of sxtrinalc wil too detector miteriale will be 
meulyeed. <A laboratory thermo-optical imager concept will be evaluaiad and « Isharatery avlid stems pyroelectric imager 
demonstrated. Quasthomogeneous radiation is only partially coherent (lsser Light ts coerwnit) eel will be uscd as « epeefer ef 
lamare, Missile-related projected research will include: interferamiric imaging ef tergete eewieg Chrough ss interfere 
pactarmy evept gain superradiance as a new laser effect; and photosesaifieed rasctions te obtain sew propellestm, Sutmi li tester 
warey Feeearchers will continue their propagation measurements and begin cometruction of o ooo mmier eperture autmiliieeter radar 
ieagieg system. Ocher missile work will concentrate on aerodynemica, propalates, aimaletion ef gvidance end control, md 
iptimigetion of missile atructures. A new project, entitled Procesesa Is Falilucion Meatemnt Terhaclogy, AH6E, vill begin in 

fT 197TH in order to obtain information which can be applied to polluttat ahatemnt for Arar ltdaserial activities «1 smitien 
plants, depots and installations. Mine detection and sine neutralisation reieerch wil) be comeerped with semition methods for 
detmeting mines, and with the. countermine problem of hardening vehiclas to mine dumuge. Klectrocatelysts and eject rockend cal 
ectiiwiny which may increase efficiencies of fuel cells and new highly comfecting grephites fer ue in electrical pevar pemeretion 


fuall Caliber Weapons Systems Laboratory will conduct studies on the suissias of Light rem tracer bullets and contions fo omp ley 
intgh mpeed neutron radiography to record behavior of plastic ssbots is th bars. In the biomediral sciences, the couse of disease 
aud of peychiatric casualties will be studied in order to establish prewsstivn maf therapestitz procedures. [eprovemraca will be 
init im blood and fluids available for rapid resuscitation as well ss ispivermests in-metheds for prevention or tresumast af 
shock, infection, and post-burn respiratory complications. Fundesestal bislagical, biechemico! oni temunologic staiian af 
saisctmd agents perceived to be candidates for use as biological weagama by smamy forces will lead ko production of aay vencians, 
The ieemerrhagic fever viruses will continue to be of primary interest. ew toxicolagic teste which are highly sensiti: aad 
gulatiwnly inexpensive for asseseing environmental pollution will be devaleped. few application for biodegradable crfaslce as 
heed Bimeue replacement following maxillofacial injury end the suitability af aevere] dental peeethesis materials will ba 
dttarmined. Identification and assessment of the physiological effarts af e¥iruumatal kanerde of combat and training ie crew 
served weapon systems will be given major emphasis. Of special interme will ke the bieacomtical effects of steady stata tmpulas 
mime, Basic studies will include determination of risk criteria sid expleretion of normal and aleetronically enhescd iwem 
ayeiem capabilicies consistent with operator efficiency and safety. Mathrestica aofels wf eaviresmentel stressors fot field oon 
will be improved. Basic mechaniemes of the cellular and orgemic chasges that eceur TF the cody im kersh environments sed thelr 
impact on combat performance and recovery from disease and injury will be lveestigeted. "hpalcal performance standards will t+ 
@stehlished to insure compatability between job assignaent and individus) piryeicdl ebilition, Usheretory toxicity stuiian of 
amcica and obscurent componente and detailed medical and specialized bisiogical surveillance of permonnel exposed ta maiea mid 
cdpcwrmnta will be initiated. The decrease in project BSO2 reflects redaued axphasio oe metritienel and dermatological! disnaen. 
Atmuspheric research will continue in small scale meteorological precesess te aid artillery fire centrol, and in the design af 
fFimiis #ensor systems for prediction of degradation of leser beams by the otmphare, Optical characterization of saturn! md 
hhattiafield serosole in the 3 to 5 micrometer, 8 to 14 aicrometer, avi is tha af liiseter wsavalangih spectral regioss will previde 
iuformanion to enhance land force operability in adverse weather, saxis mma dunt. infemal=: epetees for cheaical od bfalogiend 
wurfurm will involve laser floureacence detection of biological serv#ala in real time =i wae im w=pport of defense ssalmst 
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Title: Defense Research Sciences 
int Hienies dven: #110 - Defense Budget Activity: 1 - Technology Base 


Cemparaturs precesming of silicon wafers, charge defect analysis of semiconductor basis materials, resist systems for electron 
beam lithography, better diagnostics for defect detection, and new galluim-arsenide-indius-phosphide semiconductore. Theoretical 
and experiaendal wurk will be continued for improved Army communications. It is expected that work will be completed in 

coherant (imaging madi high resolution radar in the submillimeter range. Decisions will be made on the usefullness of swept gain 
superredisnt Lawer pulse generators in missiles, and on the use of laser induction to produce missile propellants. Activities 

on high anergy Lemare will depend upon FY 1979 results but new laser concepts will continue to be investigated and assessed for 
ailitery applicaiiens. Night vision research related to vieusl image processing, battlefield surveillance, target signatures 

in clear aad jeeJement weather, and in smokes will be conducted with emphasis on highly sensitive componentry and arrayed 
receivers, ieieurilogic and atmospharic phenomena with special emphasis on measurements during the FY 1979 solar eclipse 

will a snalyeed em resulte used to validate and improve weapon effects and communication models. Electronic warfare 

concepts fx simulation with quasihomogeneous light sources will be extended. Power supplies and countermine research will 
contines imcludiag optimization of fuel cells and power conductors, and methods of atne detection. Food analysis, standardization 
and dsteriaration, food acceptance, and diet and menu optimization will continue to be important eubjecte for research. 

Small culikey armament research will concentrate on fire cortrcl concepte for the Arsy. Research on military diseases will 
enphsdisa wxcelnam against diseases characterized by high morbidity. Medical defense against biological weapons will emphasize 
biolagic principles isading to new and improved vaccines, rapid and accurate Jisgnostic procedures, and more effective means 

of treatmmmt. Mew bericological tests for pollutants will be evaluated. Fundamental research on management of combat casualties 
will sagkesion cupid yesuscitation, wound and burn protection, and attenuation of shock effects. Dental research will include 
explorattas wf full application of neutron radiography and further development of photographic data transmission capabilities 

that will Leed t= mere rapid diagnosite and surgical repair of combat wounds. Studies in psychophysiology of vision 

end ound ili lasd t» improved crew performance and safety. Enhanced adaptibislity and survival by the soldier in environmental 
extremes sith improved performance will result from continuing studies on environmental stress. Psychological effects of hot 

end cold maelrmeumenia will be determined. The mechanisms of injury will continue to be of primary interest. The methodology 

for dutermiaing the rhemical charecteristica and toxicity of smoke and obscurant components will continue to be improved. Efforte 
in reawts detettiow af microbial attack and nullifying incapacitating effects of chemical attack will continue both in-house and 
by contract. itm muthes vill be investigated for their infrared screening capabilities, optical and emissive effects and to 
undecutamd particia size and dissemination phenomena. Approaches to screening against microwave and millimeter wave threats will 
be eaplcited, faaic relationshipa between the geological sciences and engineering will be established in the area of soil and 
rock mezheaica, OEeaaerch in military construction management to guide long-term construct ion planning and research leading to 
knowliadiga fur Wie peduction of energy engineering cocts will be continued. Properties of cold region soils, snows and ice, and 
facturs is predict Future environmental trends to enhance our operability in cold regious will be explored. Scientific areas of 
reseatch im geddewy and mapping sciences will include: highly precise determination of contours and grading, automated techniques 
for pattaws tecegeitiicn, completion of serial photo analysis of selected foreign terrain, and analysis of multiple scattering of 
electremaqmetic signals from topographic surfaces. In FY 1980 the Army Research Institute will concentrate on development of 
criteria fet evaluating training program effectiveness, development of a basis for predicting or controlling more efficient use of 
asop@wnT fenneress, eftempts to identify performance oriented training concepts, and development of a methodology for improvement 
of uri! perinemasnca, The Human Engineering Laboratory's projected work will be in the areas of acoustice and audition to predict 
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Program Element: #6.11.02.A Title: Defense Research Sciences 
DoD Mission Area: #110 - Defense Research Budget Activity: #1 - Technology Base 


and define effects of noise-induced hearing loss and esteblish safety criteria. Research will continue to examine how an 
individual's perception of control of s situation will enhance human performance. Efforts will continue to stress the significance 
of peripheral vision when it js related to specific military operator tasks. The planned programs for FY 1980 in the larger 


projects in this program element are described in separate descriptive summeries. 


5. Program to Completion: This is a continuing progran. 


FY 1979 RNTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
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Project: #Ait43 


Program Element: Title: Defense Research Sciences 
DoD Mission Area: Budget Activity: 1 - Technology Base 


A. DETAILED BACKGROUND AND DESCRIPTION: The objective of this research program is to advance the scientific areas of propul- 

sion dynamics, launch an flight dynamics, warhead dynamics and mechanics, blast and kinetic energy projectile eechanisms and 
effects, ballistic protection, mathematical analyses, systems statistics, and decision theory. Mafor areas of emphasis in this 
program are devoted to the understanding of the processes involved in the operation of a weapon system such as the mechanics in- 
volved in gun barrel wear and erosion; the chemical kinetics under conditions of high temperatures and pressures in explosives 

and propellants; fluid dynamics and heat transfer involvea in combustion, detonation, and incendiary processes; aerodynamics of 
projectiles, rockets, and missiles; and continuum mechanics controlling the interaction between explosives and metal, This research 
is a continuing integrated effort to provide the fundamental scientific and engineering base necessary to advance the myriad of 
weapon technologies. This effort is relevant to the entire spectrum of weapon systems ranging from small arms to large projectiles, 


aissilea, and warheads. 


: This research is related to efforts performed by the Navy, Air Force and the National Aeronautics and Space 
Administration. Coordination is accomplished by program reviews, exchange of program data sheets, research and technology resume, 
technical reports, end liaison and attendance at scientific meetings and conferences. At Department of Nefense level, coordination 
ie achieved through program reviews sponsored annually by the Office of the Under Secretary of Defense for Research and Engineering. 
Broader multinational coordination is achieved through joint participation of Australia, Canada, United Kingdom and the United 
States in The Technical Cooperation Program, and participation in the North Atlantic Treaty Organization Advisory Group on Aerospace 
Research and Development. Date exchange agreements exist on various aspects of ballistics research with the Federal Republic of 
Germany, France, and the United Kingdom, This project is planned and executed in close coordination with all laboratories in the 
Army Armament Research and Development Comaand, which includes the following researen projects and titles: Al60, Research in 
Large Caliber Armaments; AH61, Research in Small Caliber Armament; and AJIA, Research in Defensive Systems for Chemical Warfare/ 
Biological Warfare. The project is also closely coordinated with AH80, Ballistics Technology and with elements of the Army 
Research Office Project BH57, Research in Scientific Problems with Military Applications. 


€. te This project is performed or managed by the Balliatic Research Laboratory, Aberdeen Proving Ground, MD. 
The & alfsen 16 augmented through contracts with universities, industry, and other government agencies. Principal contracts 
ore flamed for Ectentific Research Associates, Glastonberry, CT; Dyna-Fast, Wayneswood, PA; Stanford Research Inetitute, Menlo 
Fark, CA; Calapan Corporation, Buffalo, NY; and Consolidated Development Corporation, Saltville, VA. Four additional contracts 
ore emtiletpeted approximating $100,000. Direct support to Research in Ballistics 1s also rendered through the Aray Research Office 


mda Prmjert Gas), Reaearch in Scientific Problems with Military Applications. 


D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


Ce 


Project:  @Ai:43 Title: Research in Ballistics 
Program Element: #6.11.02.A Title: Defense Research Sclences 
DoD Missiun Area: #110 - Defense Research Budget Activity: #1 -— Technolo 


2. FY 1977 and Prior Accemplishments: Techniques and equipment have heen developed which allow photographic observation of 
the burning surface of liquid monopropellants. Gun tube erosion was studied by the use of nitrogen implantation. The heat transfer 
code was modified, validated, and used to analyze gun tube erosion problems. Burning rate data was obtained for conventional single, 
double, and triple as well as nitramine base propellants. The high pressure interface conditions hetween lightweight sabots and 
high density penetrators were needed. New method was developed for calculating stress near a discontinuity in loading. The sabot 
discard and subsequent aerodynamics interaction with the projectile were modeled. Codes for computation of Magnus Effect on super- 
sonic projectiles were modified to render good accuracy. Study to measure the actual] flight forces acting on full scale projectiles 
show hope of identifying devices that can survive high-g launch and yield adequate data, Successful calculations were made of fre- 
quencies of a liquid during spin-up. Jet strengths of shaped charges were estimated using one dimensional stability model, Vulner-— 
ability study showed that both vulnerability reduction and logistical simplification are possible through fuel change. Fire extin— 
guishing agents were shown to suppress the vapor phase of a propellant fire. Innovative armor concepts were investigated for the 
defeat of kinetic energy penetrators using sub-caliber techniques. Continuing progress was made on flow reactor system for neutral 
species detection and assembly of codes to study gas-phase chemistry of neutral species. A gas-dynamic model of muzzel flow was 
verified for predicting blast interaction with emerging projectiles. The effect of asymmetric muzzle device on dispersion was 


measured. 


2. FY 1978 Program: Search for solutions to the basic pacing problems in the various technical areas of the project continue. 
For consolidated propellant charges, relationships between methods of preparation, physical properties and combustion characteris~ 
tics are being developed. Burning rate data are being obtained for standard and newly developed propeliants at pressures up to 
1000 megapascals. For liquid propellants, burning rates, are being measured, energy release characteristics and fiame products are 
being identified, thermochemical properties are being determined, and the hazards are being assessed. Hydroxtammonium nitrate base 
monopropellants are the primary propellant tested. In physical and chemical mechanisms of in-bore interactions, emphasis {s on 
wear and erosion of gun tubes, in-bore dynamics, and mechanical behavior of solids. Tests in the shock tube gun are designed to 
allow parametric isolation of the effects of gas pressure, temperature, and gas flow, and the effects of gas flow on heating and 
erosion in the region of pure melting of steel. The wear reducing mechanism of additives is being deduced. In investigations 
of launch and flight dynamics, gun launch signatures are being measured and classified, Detailed boundary layer profile data 
are being used to determine the degradation of accuracy in computing the magnus effects on shapes with boattailed after-—body. In 
warhead mechanics a major objective is to develop a good understanding of the mechanisms involved in the initiation of detonations 
and violent reactions in explosive charges subjected go various stimuli, and to define thresholds for ignition and initiation of 
high explosives subjected to fragment impact and crushing. Shaped charge research is predicting the temperature of jet formation 
and examining unsteady jet flow and jet breakup problems. Terminal effects and armor dynamics research is calculating pressure— 
time surface histories. 3-dimensional models of kinetic energy penetrators are being developed to determine the quantitative def or- 
mation mchaniseus. Strain tests are being performed to tT in optimum designe of armor and penetrators. 
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3. FY 1979 Planned Program: The FY 1979 program will: determine the dominant mode of erosion in hypervelocity guns; 
develop an interior ballistic code for consolidated charges; provide analysie of plastic sabot applications for 30-40 millimeter 
projectiles in hypervelocity systems; expand the interior ballistics mathematical mode] for liquid propellants and evaluate 
candidate propellants; upgrade modela of ignition and combustion of propellants; obtain better understanding of stability 
problems in high length-to-diameter-ratio hollow projectiles being considered for training rounds; provide Magnus computational 
model for projectiles with slender boattails; complete the model cf fragmentation process and parametric evaluation of the 
efficacy of controlled and preformed fragmentation techniques; complete stability analysis of shaped cherge jets; complete 
quasi-one dimensional model for jet formation from rotating shaped charge liners; model the best composite penetrator configuration 
and materials to defeat spaced armor; select the best combination of fiber and matrix materials for complex armors and epecify 
optimum anisotropic configuration for defeat of general classes of penetrators; evaluate elastoplastic constitutive relations 
through use in predictive codes and comparison with experimental data; explott aultiphoton ionization mass spectrometry and 
optoacoustic effects for flame diagnostics; characterize the electronic structure of nitro-compounds and its influence on 
the controlling processes of solid propellant burning; and apply monoenergetic X-rays to the high-speed in-bore analysis 
of propellant gases. The increase in funding is provided to render priority emphasis on the critical problems of gun tube 
wear and erosion and armor penetration, Research in Ballistics involves 65 professional researchers and 59 support personnel. 


4. FY 1980 Planned Program: The FY 1980 program will continue progres» in delineating the effects of recoil impulse, 
rate of fire, and weapon configuration on the effects of temperature distribution and heat transfer in gun tubes; the dynamic 
behavior of the projectile during the engraving process and through the bore; and effect of interior ballistic variations 
caused by 1gnition, combustion, or gas-dynamics phenomena at high pressures and high temperatures. Research in modeling and 


experimental verification of the launch environment of projectiles and veapons systems; the characterization of the flight 
environment of sulti-range, special purpose ammunition; and improvement of eke energy penetrator materials and models 
of kinetic energy penetrator-target interaction will continue. 


Program to Completion: This is a continuing program. 
Major Milestones: Not applicable. 


in thousands): 
Additional Total 


to estimated 


Completion Cost 


Continuing Not Applicable 


FY !979 RITE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Project: #AH45 Title: air Mobility Research 
Program Element: #6.11.02.A Title: Defense Research Sctences 


DoD Mission Area: #110 - Defense Research Budget Activity: #1 - Technolo 
A. DETAILED BACKGROUND AND DESCRIPTION: This project supports research to advance the state-of-the-art in rotary-wing aerodynam- 
ica, structures, propulsion, and mathematical models. The objective is to expand the technologies in those areas which are most 
likely to produce improvements in operations! effectiveness, safety, survivability and life cycle costs of Army aircraft. Aero- 
dynamics research is oriented toward advanced airfoils and rotors and will address basic fluid mechanics, acoustics, dynamics, 
control and flight simulation. Structures research is ortented toward advanced materials and structural concepts such as advanced 
metal and composite aircraft components. Fatigue and fracture characteristics of these matertals will be investigated and fracture 
control procedures and techniques will ve developed. Propulsion research will be directed at small engine technology to improve the 
internal aerodynamics of combinations of compressors, combustors, and turbines, and to increase turbine operating temperatures. 
Mathematical modeling research will deevelup mathematical techniques applicable to problems associated with air mobility research. 


B. RELATED ACTIVITIES: This project supports the Army's aeronautical research program conducted in joint participation with the 
National Aeronautics and Space Administration (NASA) in accordance with the agreement between NASA and the Army. Related research 
fs performed by the Navy, Air Force, Department cf Transportation, and Department of Energy. Coordination to eliminate undesirable 
duplication within the Department of Defense is accomplished by program and topical reviews; through the exchange of program data 
sheets, research and technclogy resumes, and technical reports; and by inter-service lfaison and visits. Broader coordination, 
‘including intermational coordination and cooperation, is accomplished by participation in the Quadripartite Standardization Progran, 
The Technica! Cooperation Program, NASA Research and Technology Committees, and the North Atlantic Treaty Organization Advisory 
Group on Aerospace Research and Development. The program supported under this project is closely related to, and planned in con- 
junction with, the scientific program of contracts and grants with industry and academic institutions that is implemented by the 
Amy Research Office under project BH57, Research in Scientific Problems with Military Applications, and the technology program 


supported under element 6.22.09.A, Aeronautical Technology. 


( 

iC. WORK PERFORMED BY: Thies work is performed by the Research and Technology Laboratories of the US Army Aviation Research and 
‘Development Command. The Isboratories involved are located at Moffett Field, CA; Cleveland, OH; and Langley, VA. Much of this 
‘work is performed jointly with NASA Research Centers at these locations. The top 5 known contractors for FY 1979 are ADVEX, 
Newport News, VA; Boeing Vertol, Philadelphia, PA; Creare, Inc., Hanover, NJ; Pratt and Whitney, Fast Hartford, CT; and United 
Technology Research Center, East Hartford, CT. The remaining contract program involves nineteen contractors for s total of 


‘approximately $1,050.000. 


" PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: Two dimensional tests of rotor sirfotia at full-scale operating conditions have been 


on four airfoils of varying thickness. Analytically, the aerodynamic operating conditions for sirfoils as a function of 
‘span and mission segment have been defined for rigid blades. The source of the large vibratory loads on the retreating blade has 
been traced to dynamic stall, while the factors irfluencing dynamic stall have been traced to the blade upper surface turbulent 


' 
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boundary leyer rather than the leading-edge-bubble bursting as originally hypothesized. Transonic numerical codes have been devel- 
oped to provide two-dimensional unsteady lifting blade lcad calculations and have been extended to include three-dimensional ncn- 
lifting transonic calculations. These codes have been checked with experimental data. The lazer velocimeter has been demonstrated 
ja the wind tunne} and the pitch rig was demonstrated in the Transonic Dynamics Tunnel. Program Rotor~Body (PRB), and Flap-Lag 
Air Resonance (FLAIR) have been developed for understanding rotor instabilities, preliminary design, and detailed analysis of rotor 
blade stebility characteristics. The in-flight acoustic measurement technique was utilized for the Source Selection Evaluation 
Bosrds on both the Utility Tactical Trensport Aircraft System (formerly UTTAS, now BLACK HAWK) and Advanced Attack Helicopter (AAH). 
The data have improved the ability to analytically uodel rotor serodynamic noise. A mathematical sciution has been cotcined which 
describes the details of the three-dimensional airflow through an 8:1 pressure-ratio, centrifugal-compressor impeller at one 
operating potot, including the effects of viscosity. The presence of feedback or functional loops in the design of mecharical or 
electrical equipment can often make trouble shooting and diagnosis of malfunctioning hardware a challenging, if not impossible, 
task without replacing the entire piece of equipment. A theorem established during FY 1976 conceming optimal fault detection 
technique for loop-free systems has been extended to cover physical systems containing functional loops. 


I. FF 1978 Program: ‘Two-dimensional tests are being conducted on redesigned inboard airfoil sections for utility type heli- 
copter preterm. Six advanced airfoil sections are being tested in the 7 x 10 feet wind tunnel to obtain dynamic stall data. The 
‘ting tummnl is being used to investigate active means of controlling or modifying dynamic stall. The demonstrated oecillating 
pitch wig eapebility for sinusoidal as well as random oscillations of full-scale blade vections is being used to test a production 
Eluisieed el icopter rotor blade section. Existing three-dimenatfonal non-lifting unsteady small disturbance transonic potential 


models mem being extended to provide calculations for lifting rotors. The angle-of-attack sensor system fabrication is being 
comp Leto med flight tested on the observation helicopter (OH-58). Laser velocimeter in the 7 x 10 feet wind tunnel is being used 
te eamere Efeiled rotor tip vorticity for several rotor tip planforms. Tests in support of the hub/pylon drag reduction program 
are eeiimg cemducted. Theoretical efforts to define noise generated by blade-vortex interactions are being initiated. Tests on 
wariees fatae systems to obtain performance and noise data for hovering rotors are being conducted. The combined c.evretical and 
cuperimes{al etudy of the airflow in high pressure-ratio, centrifugal compressors is continuing. Detailed meesurements of thie 
cilr flow ave keiing made using laser velocimetry. This data will be used to validate and refine the mathematical solution previously 
deweloped. The Army work on special coatings for high-temperature ceramic materials to improve impact strength (toughness) is 
ieimg cemtieend undzr National Aeronautics and Space Administration (NASA) sponsorshtp as part of a joint Army/NASA program. Aray 
reagarch Im ceramics is a attempt to develop a pressureless sintering technique for obtaining dense high-temperature ceramic 
mateciais im complex shapes with usable structural properties. Combustor research includes: initisl variable geometry combustor 
int ing am m wimgle bummer unit rig including flame stability and noxious oxide emissions testing and testing of premixed, 
prevaperioed fuel systema designed to reduce pollutant emissions. Recent efforts have developed two computer codes; 8 two- 
fice toe lifting unsteady flow code and a three-dimensional non-lifting unsteady flow code. The latter computation has 
prodeered auiiformly excellent comparison with experimenta] rotor data. To account properly for the rotor blade flow field, 

ahis werk jm being extended to include the full three-dimensional umsteady lifting computations. 
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3. FY_1979 Planned Program: A rotor blade section optimized with respect to unsteady flow conditions wil! be designed. 
Validation of unsteady two-dimensional airfotl deta by means of model rotor tests will be initiated. Testa will be conducted on 
the pitch rig to provide new information on shock/stall interrelationships. Rotor blade tip planforms which shcw decreases in 
the «aximum velocity of the trailed vorticity will be selected for wind tunnel testing. Traiied vorticity trajectories will be 
determined. The hub/pylon dzag reduction investigation will continue. Structural optimization techniques to reduce blade loads 
and vibrations will de investigated. A concentrated effort will be initiated to mathematically model blade-vortex interaction 
noise. Data from hovering teste of model roters with different geometric configurations will be analyzed and published. Opti- 
mization of the pressurelees sintering process for high-temperature ceramics will continue. Initial attempts will be made to 
form complex shapes such as turbine blades and nozzle vanes. An ongoing program of research on abradable gas path seals wili 
demonstrate the ability of such a seal to withstand 1000 thermal shock cycles at 2400°F material temperature. As part of this 
effort, an advanced theory of material wear will be completed. Efficient, long-life, high-temperature gas path seals sre a 
vital neceasity for the development of advanced, high-temperature ga3 turbine engines in the smaller sizes of interest to the 
Army. The develcpment of technology for hybrid composite structures *1ll continue. The increased funding wili continue 
epproximately the same ewphasis on air mobility research. This project will support 153 in-house personnel. 


4. FY 1980 Planned Program: Emphasis will be on establishing and validating realistic design criteria, establishment and 
acceptance of standardized two-dimensional test techniques, and two-dimensional tests of candidate airfoils through analytical 
design of airfoil families for specific rotor missions, two-d{mensional teste of resulting airfoils, and oscillating tests and 
scale model rotor tests of promising airfoil candidates. Efforte will continue to alleviate or scften dynamic stal] and experi- 
mental resulta vill be used to modify current analytical techniques and to identify regimes requiring further investigation. 

‘The coupled rotor-body analysis will be improved and extended. Rotor configurations with potential for noise reduction and 

with afnimum impact on performance will be tested in the 7 x JO feet wind tunnel. Laser velocity measurements will be made on 
:various centrifuge! compressor impellers. The pressureless sintering process will be used to produce usable engine hardware 
‘made of high-tempersture ceramics. Seals research will include the development of an advanced set of fretting criterta. Efforts 
‘will continve to apply the full three-dimensional non-lifting unsteady calculations to blades on non-rectangular geometries. 


5. Program to Completion: This is a continuing program. 
6. Major Milestones: Not applicable. 


Additional Total 
to Estimated 


Comp tex ion Cost 
Continuing Not Applicable 


i 
! 
J 
! 
! 
7. Resources ($ in thousands 


FY_ 1979 RDTK CONGRESSIONAL DESCRIPTIVE SUMMARY 


Project: #BH57 Title: Research in Scientific Problems With Militar lications 
Program Element: #6.11.02.A Title: Defense Research Sciences 
DoD Miseion Area: #110 - Defense ; Budget Activity: #1 - Technulogy Base 


A. DETAILED BACKGROUND AND DESCRIPTION: This project supports research to increas kuowledge in coibemsiice aed the pipeioat, 
engineering, environmental, and biological sciences directly related to long-tetm seflimal eeourtty meade aed to the solution af 
identified military problems. It provides part of the base for subeequent ssplcraiury aed dive?! develogeests in bel eiea~ 
related technologies and of new or improved military functional capabilities in sta serh as cummnicutions, &eientiom, tracking, 
eurveillance, weapons, munitions, aircraft, missiles, propulsion, laad vehicle, guidance aed cowirl, mvigetion, suorgy 
conversion, materials, armor, structures, military construction, and personae! auppert . 


Physics research is directed i= the disnuvery and exploitation of concepts, » tochalcue acd dace thet con te skpected 
to improve military veapons, squlpmest m=! practices. Emphasis is on curvelllacce, Tio, ep guidance, codar and 
ordnance. Research in chemiairy comtriltaee to the molecular technology bas sasamtial te eolying the Arayp's requireammre in 
camouflage, decontamination, development of high energy materials, and the synthmls a! patting compounds, oihestven, amd other 
new materials with special el#ctrical, sagsetic or optical properties. The saihimiles pregram te guided by te chjmctives: 
‘advancement of mathematical coucapis and tools that are a prerequisite for a sirerg tenheclogy bese in ballistics, hei transfer, 
testing and computer #fiwars] sad teepeinivenese to Army research, development sil operetiooal ageacien {n the ealwiiea of their 
critical problems. Tha «lextrenice program is described in a separate descriptive summary, Geosciencen [oveetigariow in the 
‘atmospheric and terrestrial areas prewide the technology to meet the Aray's goals for eccurate eather information, adapting Aray 
vehicles and military cenatrectian te fhe natural environment, improved mapping sd ievigation, impreved traf ieukility and 
mobility, and operating iw the supers desert-polar-tropical regions of the world, Sislagical suiamoes teeaarch in such areas 

}as biochemistry end biaphywics ia directed toward maintaining the well-being of thw saldise and iba dewalapeent of an edequate 
chemical and biological waapear dulleaas capability. Metallurgy snd materials teesapch centecibuter safteriale fay mobility, 
firepower, and personal preterction fer the Army through exploration of novel phuammaa mad generation of mew widerstanding of 
.the processing, structure, prapmertian, degradation and protection of materials. Esssateh js mechenles unl uutmtautics covers 
jthe fields of solid micheales, (lull mechanics and power generation with tie objentivs of sftablitshing o mciemaific base for 
improving performaace afl rallebilaty while reducing cost end maintenance requirsmenia ef Seapoma, =reer, aituciures, propuleion 


devices and ground amd air making. 


“This project ie divided into scientific areas as follows: Ol-Atmospheric and Terrestrial Sciences; 02-Biolcgical Sciences; 
,03-Comaunications Engineering and Electronics; 04-Materiale; 05-Mathematics; 06-Mechanics and Aeronautics; 07-Physics; and 
|08-Chemistry. These broad groupings of research derive from the strong need of the Army ta participate in and sponsor work in 
ithe scientific comunity for the development of new knowledge that contributes to the improvement of Army equipment. 


B. RELATED ACfIVITIES: Thie program, which is completely extramural, is coupled with and related to in-house laboratory work 
jin the Defense Research Sciences, and close coordination is maintained with both the adainistrators and bench scientists in the 
laboratories. The Navy, Air Force, National Aeronautics and Space Administration, Department of Energy, National Science 
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Foundation, Department of Interior, National Bureau of Standards, Department of Health, Education and Welfare, other government 
agencies, government agencies of allied nations, and the industrial community conduct related research. Coordination to assure 
no unnecessary duplication is seccomplished by program reviews; exchange of program data sheets, research and technology resumes 
and technical reports; interservice and interagency liaison; and attendance and participation of Army representatives at annual 
reviews sponsored by the Office of the Under Secretary of Defense for Research and Engineering. Coordination occurs through 
sponsorship of meetings and conferences, attendance at professional and scientific society meetings and review of scientific 
literature. 


C. WORK PERFORMED BY: This program of grants and contracts with academic and not-for-profit institutions and industrial 
laboratories is managed by the U.S. Army Research Office, Research Triangle Park, NC. The top five grantees and contractors are: 


,Massachusetts Inatitute of Technology, Cambridge, MA; University of Wisconsin, Madison, WE; University of Illinois, Champaign- 
Urbana, IL; Stanford University, Stanford, CA; and University of Southern California, Los Angeles, CA. There are in addition 
188 grantees and contractors. The value of the additional grants and contracte is $19,715,000. 


| 
;D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


: 1. FY 1977 and Prior Accomplishments: Simultaneous detection of atmospheric and ocean floor shock. waves has been found to 
‘have the potentiality for early warming of ballistic missile launchings. Techniques have been developed which will gzeatly 
‘improve methods for evaluating the biological effects and hazards of microwave radiation. Advances in materials processing have 
‘improved reliability and reproducibility in casting of metals, stronger welds, protective coatings for turbine alloys, high- 
‘temperature turbine ceramics and graphite with electrical conductivity compareble to copper. New methods have been found for 
|solving free surface and moving boundary problems, which arise in a variety of applications such as heat transfer in gun tubes, 
, interior ballistics calculations, and fabrication of semiconductor devices and integrated circuits. A systematic and concise 
jmethod has been developed for the analysis of helicopter rotor noise. A unique series of glasses have been discovered exhibiting 
‘electrochromism and photochromiss, leading to the possibility of a completely solid state electrochromic display which may be 
{fabricated in a wide variety of geometric configurations. Progress has been made in developing new routes to the synthesis of 
jenergetic nitro compounds having promise of reducing the enormous quantities of polluting by-products in the production of 


'exinitrotoluene (TNT). Accomplishments in the electronics area are reported in a separate descriptive summary. 


2. FY 1978 Program: The program is balanced between work responsive to a stated need, work which supports an ongoing 
‘program at an Army laboratory, and higher risk work directed to long-term potential contributions to future Army technology. The 
iprogram in the electronics area fe reported in a separate descriptive summary. Research in the areas partially listed here will 
jprovide the Army with the most advanced equipment and will enable it to be responsive to its changing needs: instabilities in 
jsolids; extension of the useful range of the electromagnetic spectrum; identifying the fundamental forces that govern the mechan- 
'4cal properties of metals and alloys; physical basis for exploitation of materiale having unique properties; exploitation of new 
phenomena and invention of new device concepts with potential for dramatic improvements in cosmand and control system 
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capabilities; application of structural dynamics to road vehicles, helicopters and gun barrels; serodynamics of rotorcraft, fin- 
stabilized, powered and spin-stabiljzed bodies; ground engine and aircraft engine combustion; high energy, fire safety and 
storageability of fuele; explosive blast phenomena; high energy sources associated with weapon activation; degradation and 
reactivity of materials, with increased emphasis on erosion by hot gases; mechanical behavior of materials, especially under 
high retes of loading; initiation of chemical reactions; new <echniques for sensing, detection, decontamination, and identifi— 
cation of chemical agents, pollutants and explosives; nonlinear analysis of unsteady phenomena; large-ecale optimization; 
decision theory and modeling; lower and middle atmosphere sensing and composition; smoke, aeroeol physics, and atmospheric 
transmission; sensing, mapping, cerrain and geodetic studies; improved ration systems and logistics for enhanced storage life 
safety, nutritional quality and pest control; microbiological attack on materials; environmental quality, protection and re- 
habilication; microwave biological effects; and physiology of soldier performance. 


3. FY 1979 Planned Program: The FY 1979 program will be a cortinuation of the work described in section 2 above. The 
component of the program directed to long-term potential contributions to future Army critical technologies will be increased. 
In addition to the work described in a separate descriptive summary for the electronics program, research emphasis will be 
placed on carefully selected thrust areas including: aew optical signal processing techniques for target identification end 
tracking; impact and penetration of armor; simulation, testing and analysis of materiais; electrochemical energy conversion; 
software testing and reliability; mesometeorology; and biological and chemical warfare detection and protection. The planned 
increase over the FY 1978 level will maintain the current strong extramural research program and will provide $3,000,000 for a 
new progyvam entitled, Defense Sciences and Engineering Program (DSEP). It is Proposed to initiate DSEP in FY 1979 to apply new 
management techniques to support high-quality problem-oriented research at universities. Although DSEP will be part of the 
Program managed by the Army Research Office (ARO), it will be different from the rest of the ARO program in that for an initial 
period the Office of the Under Secretary of Defense for Research end Engineering will provide direct oversight of DSEP to help 
guide the programs and to assure coordtnation between the Army, Navy and Air Force. DSEP will be responsive to key Army as well 
as Department of Defense thruat areas for which research is needed to resolve scientific and technical uncertainties. 


4. FY 1980 Planned Program: The FY 1980 program will be based on a continuation of the work described in the foregoing 
sections. The flexibility to initiate new thruste as promising scientific areas and corresponding Army needs become evident 
will be maintained. The new Defense Sciences and Engineering Program with universities will be continued with increased funding. 


5. Program to Completion: This is a continuing program. 


6. Major Milestones: Not applicable. 
7, Resources in_thousands): Additional Total 
to Eatimated 
FY 1977 FY 1978 FY 1979 FY 1980 Completion Cost 
RDTZE,A: Funds 23677 26576 31500 40000 Continuing Not Applicable 
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY : ) 
Technical/Sctentific Area: #03 Title: Communications Engineering and Electronics 
: Project: #Bli57 Title: Research tn Scientific Problems with Militar lications 
: Program Element: #6.11.02.A Title: Defense Research Sciences 


#110 - Defense Research Budget Activity: #1 - Technolo Base 


DoD Mission Area: 


A. DETAILED BACKGROUND AND DESCRIPTION: The electronics and communications scientific area contributes to the technology base 
through the exploration of novel pheonomena and the generation of new concepts. the objective is to provide a science and 
technology base in selected areas of electronics and communications to help satisfy present and future Army requirements. 

Research to obtain fundamental information {s performed in the areas of signal generation, transmission, reception and processing; 
-computer systems and communication theory; solid state electronice to include semiconductors, magnetice and dielectrics; and 
circuitry and networks. Work under thie task will find application to a wide variety of Army problems in communications, command 
and control; surveillance, target acquisition and night observation; and electronic warfare. The Army's Science and Technology 
Objectives Guide FY 1978 and Long Range Technical Forecast documents are used as a basis for selecting fundamental research to 
meet long range requirements. Mecium and short range requirements are delineated from Army laboratory plans, personal contacts 
with Army scientists and engineers and careful study of the applicable technology base versus existing state-of-the-art of 
_gecience and technology. The engineering oriented nature of this task provides for extraordinarily efficient technology transfer 
among the industrial, acedemic and wilitary communities. Also, because of the close coupling between the staff of the Army 

- Research Office's Electronics Division and appropriate Army laboratory staffs, a significant amount of work funded under this 
‘task is directly complementary to laboratory in-house efforts. Included is the Army portion of the support for the Joint Services 


Electronics Program, planned and funded jointly by the Aray, Navy, and Air Force. 


ip. RELATED ACTIVITIES: This program is related to parte of the following projects 1in Program Element 6.11.02.A: A31B, Night 


1 

‘ 

! ‘Vision Devices Research; AH47, Electronic Devices Research; AH48, Electromagnetic Propagation and Antenna Research; AH49, Missile 

| and High Energy Laser Research; AH44, Research in Fluidics, Nuclear Effects and Ordnance Electronics; AH43, Research in Ballistics; 
‘end AHS1, Combet Support Research. Close coordination is maintained with the Navy, Air Force, Defense Advanced Research Projects 

| Agency, the National feronautics and Space Administration, and the National Science Foundation. Coordination meetings are held 


: on a reguler basis. 


'c. WORK PERFORMED BY: Thies program is vanaged by the US Army Research Office, Research Triangle Park, NC. The top five contrac- 
: leore are: Massachusetts Institute of Technology, Cambridge, MA; University of Illinois, Urbana, IL; Columbia University, New York, 
| INy; Stanford University, Stanford, CA; and University of California, Berkeley, CA; The total number of additional contractors 


° 37; the total dollar value of these contracts is $2,200,000. 
' D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


PROGKAR AC 


1. FY 1977 and Prior Accomplishments: Significant progress was made in advancing the state-of-the-art of electronic devices. 
'puring the past year the most accurate determination to date of the surface atomic structure of three important semiconductor 
surfaces was achieved; these materials are used extensively in the electronics industry, silicon being the principal semiconductor 
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‘device matertal. Theoretical predictions indicate that certain electron devices made with indium phosphide should outperform 
1 those based on gallium arsenide or silicon; recent results from this program proved seversl of those predictions to be true. 
_There has been continuing development and improvement of a computer program which simulated and modele the physical processes 
involved in the manufacture of integrated circuits. Theoretical research on electromagnetic propagation has found application 
to radiating elements in conformal arrays, ground wave propagation over uneven terrain, and radar scattering from the interior 
of open cavity structures such as jet engines. An important new theoretical result pertinent to the design of two-dimensional 
digital filters for signal proceseing was obtained; this result should find use in a number of Army applications. Major progress 
has been made in the development of intelligent optical tracking concepts that can be used to locate, recognize, and track a 
large claes of targets in noisy background scenes. This research has contributed to the solution of three major problems: 
‘ceal-time image decomposition, real-time structural tracking, and real-time control. 

yr. Fy 197 =i Efovie ace comtiouiag to eptisios papoti from this contractual dcey research progres, ds alectrewics 
ielaury panel wing bey dey managers ond eciestiote from theese Arwp Laboratories having # primary involvement (a dlacorenice 
research has bese eatebilehed. Thin paael ja providing fer « mere formal coordination of the (etal electronica affects uf the 
deep, The Army Research Office's Llectrenics Divielun eee han reepenaibility for che Arey sasagement ef the Joint Gervices 
Electronics Program and far FT 198 hen initisied sav minageeent procedure , adopted by faery ad Alf Farce, to lapeeee tle aamage- 
gent acd techotcel content of thet tri-Serview progres, The fallewing reaperch areas ure beleg empiesioed: research in fiyzizcal = 
imisciramice, particiariy om autfeces and interfece otetes, which will bers iepact on moat electramia devices of lnterent to ihe 
‘aewp) veeearch om sleqtras devices that sidresses Arey bartiar propises, #.g-, transit time devices and eillinstar ware dovtces | 
aod research os sntenusé and propagation, vith threte au electrically real antennas for Arey vehicles and prasiaity #ffects of 
fiona with mertundiag struxtetes, ie citcsite sed setverie sephasia fa on integrated cir=ult modeling and simuistian te 
prowide more effective aed tuliable large scale [eiageeted circults for Arey cystens; significant results from this progres srs 
already being adopted ip the slectrenion indestey. In the comenicetions and signal provewsing ates amv research efferia te 
| awhve prebless in commmiretion (2 mulei-eigeal esvircosents will start; the comiteent te sll digital commaicatians within 
the vey will coquice sew tocken logy bee inforeation, im tha computer area, emphasia ia on atediew io teprove the rrilability 
\ ood of fieieney wf Arey electrosice spate through ieprevesnie le cometer subsystess; tharm in spanial interest in distritated 
; compel ing architectures ueing mttroprecesecrs. Meet of the lizcoaeed fumdiag for FY #78 ls beteg ceed for the sbore arene, 
| ares vf deeaphasia te surface ecoustic were research where previews (umdemental resu)te are mew to the develapaast pias. 
fee Jolt Services Electronica Fregram ot Colusbla University, Hiaachesatts Institute of Tectnslogy, Uniweersity af Iflinoia, 


| Mereard Enivereicy, Pelytecheis Inetiiete of Rew Tork, Usiveretey of Califwinte-Berkeley, Dulversity of Bwuthern California, 
| Walwenate of Texmestin, anf Tisaterd Usiveratty ts being coarinesd wt approximately the seme lee] os FY 1977. 


3. IFf 1979 Planned Program: Most of the electronics areas described above wil) ha cent imu, but with new research ideas 
in those areas being given greater consideration. It is planned to increase emphasia a= remsarcth of a leng-term nature 
during FY 1979, and to replace about 30% of the contracts active in FY 1978 with new alfsris if order to keep the programs 
dynamic relative to Army needs. During FY 1979 it is planned to explore expansion of fimmdliag fer the Joint Services Electronics 
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Program in those technical areas of major importance to the Department of Defense; this will require coordinated action with the 
!Navy and Air Force. Also, three large block funded projects (one from each) of the Army, Navy, and Air Force known as Associated 
Joint Services Electronics Program contracts will be considered for inclusion in the Joint Services Electronics Program. The 
exact level of funding for any given research area will depend upon changing Army needs and the funding provided by other Army 
elements as well as by other agencies of the Department of Defense and the National Science Foundation. 


4. FY 1980 Planned Program: The total electronics and communications research program of the Army will be assessed to 
determine the proper direction for the FY 1980 program. In general, the present program is designed to allow change of about 
one-third of the existing programs during each year. This kind of flexibility is desirable in case there should be significant 
‘changes in required technical thrusts. It is planned to continue increasing emphasis on research of a long-term nature during 


‘ry 1980. 


5. Program to Completion: This is a continuing program. 
6. Major Milestones: Not Applicable. 


7. Resources in thousands 


Additional Total 
to Estimated 


FY 1977 FY 1978 Completion Cost 
5094 5269 Continuing Not Applicable 


FY 1979 RDTE CONGRESSIONAL DESC. VE SUMMARY 


Project: #AH60 tc Title: Research in Large Caliber Armamen 
Program Element: #6.11.02.A Title: Defense Research Sciences 
DoD Mission Area: #110 - Defense Research Budget Activity: #1 - Technology Base 


‘A. DETAILED BACKGROUND AND DESCRIPTION: Research in Large Caliber Armamente supports the Army's armament development programs 

-in scientific areas of unique Army need for fundamental understanding as a basis for sound future weapons and munitions develop- 
ment. It consists of research in the following scientific areas: energetic materiale (explosives, propellants, and pyrotechnics); 
ultra-high pressure physica; and physics of armament (failure and reliability, advanced structural analysis, gun mechanionm 
analysis, and control theory). In energetic materials, the thrust is toward developing new materiale; understanding their behavior 
in ignition, initiation, combustion and detonation; and their effects and degradation to permit safer, more efficient and effective 
; development, manufacture, use and diuposal of munitions. The remainder of the effort is devoted to develop understanding of 

unique problems in armaments to permit the design of longer life, safer and more efficient gun tubes, recoil mechanisas and 
;mounte. 

;B. RELATED ACTIVITIES: Related research is performed by the Navy, Air Force, National Aeronautice and Space Administration and 
\the Department of Energy. Coordination is accomplished by program reviews, exchange of program data sheets, research and 

, technology resumes, technical reports, and liaison and attendance at ecientific meetings and conferences. At Department of Nefense 
;level, coordination is achieved through active participation in Joint Technical Coordinating Groups end program reviews sponsored 

j annually by che Office of the Under Secretary of Defense for Research and Engineering. Broader, multinational coordination is 
jachieved through joint participation of Australia, Canada, United Kingdom end the United States in The Technical Cooperation 
:Program and by data exchange agreements on various aspects of the program. This project is closely coordinated with Project Al4}, 
{Research in Ballistics; Project AH61, Research in Small Caliber Armament; and program element 6.26.03.A, Large Caliber and 

| quclear Armaments Technology. The objectives of this project are also supported by contracts and grante placed by the Amy 
|Research Office under Project BH57, Research in Scientific Problems with Military Applications. 


lc. WORK PERFORMED BY: This project is managed and directed by the Large Caliber Weapon Systems Laboratory at Dover, NJ. The 
{4n-house scientific efforts are performed at Large Caliber Weapon Systeme Laboratory and Benet Weapons Laboratory at Watervliet, 
'NY. Augmentation of the in-house effort 1s accomplished through contracts and grants with industry, universities, and other 
igovernment agencies. Contracts of more than $25,000 are planned for National Bureau of Standards, Silver Springs, MD; Purdue 


iUniversity, Bloomington, IN; General Electric Corporation, Detroit, MI; University of Iowa, lowa City, IA; and Lehigh University, 


Bethleham, PA. Sixteen additional contracts are planned totaling approximately $230,000. 
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D. PROGRAH ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. FY 1977 and Prior Accomplishments: Three new analogs of tetranitroglycouril, a potentially cheap nitramine explosive 
_or propellant, were synthesized and tested for imp roved hydrolytic properties. Nitramine pyrolysis studies and combustion 

mode ling continued, in support of possible nitramine use in new low vulnerability and high-force propellants. Density a9 2 
function of pressure was obtained in argon to pressures exceeding 200 kilobars. A new activity was initiated to gain an 
understanding of the possible role of interfaces as a means of enhancing the fatigue and fracture behavior of materials. 

The effects of adding vanadium ions to standard chromium plating solutions was studied and measurements showed that the presence 
of vanadium ions suppressed the discharge of hydrogen during chromium deposition leading to crack free deposits of lower stress. 
Liners of gun steel end satellite were coated with tantalum using molten salt electrolysis. Using the cheaical vapor deposition 
technique, preliminary runs on the coating of 20mm liners with tantalum have been successfully made. The mode of deformation 
of the rotating bands at the forcing cone was studied. High oroer isoparametric quadrilateral finite elements were studied 
jfor application to the elastic crack problem. New techniques were evuived to determine the parameters controlling pyrotectnic, 
propellant end explosive decomposition. Extensive work in high pressure experimental physics and fracture mechanics, motivated 
) to understand phenomena occurring during firing in a gua tube has led, to important capabilities in fundamental physics. Static 
‘ pressures in excess of 400 kilobars have been generated, and several new transition phases in bismuth have been discovered. 
‘a new technique for measurement of sound velocity in materials under ultra high pressures has been developed. 

2. ¥FY_1978 Progras: Nitrasine complexes are being studied for poseible use in explosive/propellant formulations; and studies 
tof wechanical properties of explosive and propellant compounds are beginning- Nitrasine pyrolyeis studies, ignition and combustion 
i deling, and investigations into the role of free radicals in explosive {nitiation are continuing. Additives to inhibit phase 
‘transitions are being sought. Studies are being undertaken in the palladium-silver-hydrogen aystem as both a carrier for atomic 
[hydrogen and for possible high temperature superconductivity as an alloy. The development of 3 Meissner measurement technique 

is being completed, tested, and applied to bismuth and ite alloys for very low resistance at high preesure measurements. Theore- 
tical and experimental studies into possible techniques for the stabilisation of useful high pressure phases are underway. As 
bution to the understanding of the phenomena of kinetic energy penetration, studies are being initiated into the develop- 
imental equation of state information on penetrator and armor materiale to the 500 kilobars range. Experiments on 
lectroactive chemical additions to rhenius plating solutions as & wpodel for chromium are being initiated. Effect 
of nitrogea rdness of tantalum costing, applied by the chemical vapor deposition technique is being investigated. 
Design of coating/Liner berrel combinations using such deposition techniques as chemical vapor deposition and fused salt electroly- 
sis and the use of compressive residual stresses is being optimized to achieve maximum mechanical and thermal compatibility. : 
Various geometries of rotating band-forcing cone systems are being simulated in the laboratory and studied for minimus engraving 
etress and waximm obturation. Work on the probabilistic models for gun tube fatigue is being completed. The experimentally 
determined criterion for crack arrest is being refined for bi-metal interfaces and characterized in terms of fracture mechanics 
concepts. The design methodology for the adaptive recoil mechanism is being refined and upgraded using statistical techniques. 
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' 3. FY 1979 Planned Program: It is planned to synthesize novel nitrated compounds; continue work on propellant surveillance 
teste; and continue studies of nitremine complexes, mechanical properties, nitramine pyrolysis studies, and free radical 
investigations. Computer codes for investigation of deflagration-to-detonation transition (DDT) in collapsing flames wil! be 
developed. Studies of hydrogen both as a condensed molecular phase and in the palladium hydride syetem will be extended beyond 

_the 500 kilobars region. Alloying and kinetic studies will be undertaken to stabilize high pressure phases, considering first 

ibiemuth, if studies show the new phase exhibits high temperature superconductivity under pressure. Studies of the pressure 
syothesie of alkaline halides and rare earth fluorides will continue for low sbsorption materials in the short wavelength range. 
Linere with end without coatings will be fabriceted and test fired for erosion resistance and accuracy. Selected geometries 

of rotating band-forcing cone system, will be further optimized to achieve minimum stresses at the forcing cone. Multiple radial 

_cracks of unequal lengths in a pressurized cylinder will be studied and the effect of many shallow cracks on che stress intensity 

‘factor of a deep radial crack in a gun tube will be determined. Increased funding is pruvided to emphasize research in ignition 

(= combusion of solid propellants. This program involves 57 professional and 24 support personnel. 

i 4. FY 1980 Planned Program: New thermally stable explosive will be synthesized, and work will continue on: surveillance 

.teats, nitramine complexes and pyrolysis studies, mechanical properties, modeling, and free radical mechanisms. Efforte will 
concentrate on characterizing and exploiting defecte fur possible extension of the superconductivity range. New studies will 

:-be undertaken to exploit ultra-high pressure for the synthesis of new energetic materials. Alloy plating experiments will be 

‘conducted on chromium and rhenium in the presence of electroactive chemical additions. Effect of impurities on the high 

_ temperature mechanical ¢roperties of tantalum and columbian alloys will be investigated. Further studies to characterize 


jthe transition from laminar to turbulent flow of compressible filuide flowing through variable orifices will be conducted. 
: Funding increase is provided to improve understanding of the fundamental processes in ignition, 


combustion, and detonation. 


5. Program to Completion: This is a continuing program. 
Major Milestones: Not applicable. 


Resources in thousands 
Additional Total 


to Estimated 


FY 1977 FY 1978 Completion Costs 
4944 5000 Continuing Not Applicable 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Project: #BSOl Title: Basic Research on Militery Injury and Diseases 
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Moin i Reale reeeerch wtilines mew and classical techniques of inmmunochemistry, histopathology, 
serology, Immanmlegy, =ldriehl ss leg epléreiviagy on infectioms diseases with existing or potential effect on military opera- 
tions, seach o@ sel agocecce! dtarans, srhewlru® @isesaen, sil pawl tic diseases. Enteric studies are directed toward better 
understsmfiog of haale pathegencale aad siiftepily unique maperte wil vical and bacterial infections. Problems of the combat 
soldien (meine tietemental stedien fo ateme of ghork, berms, mereen system injury, pulmonary complications, blood replacement, 
sepsis, wm! bealing sed eraieation of curreet sethede =f treateemy, Additional studies {nclude biomedical factors associated 
with peyehiattic seffectiverses tm tie Arey, Worldwide inforant ims on the distribution, ecology, taxonomy, and control of 
arthpeped sectors =f dlesss=s |e developed is order te prowida whe epidemiological data base necessary for further progress in the 
health of Arey p= teieee! . 


B. 1 : Peleted cork ta perfor! cedep pregres ¢lemrete/Arep projects 6.11.02.A/BS02, Basic Hechanisms of 
Recovery free Iejury: #11, 07. A/S80), Fedical Defers Agaimat Aiologieal Agewte; &.11.02A/BS05, Military Burn Research; 

6.27, PO. ASAeST, Military Preventive Kedictee and Tropical Meese; 6.27. 70,A/AN01, Drug Developwent; and 6.27.72.A/A810, 
Military fils Wesders. The fey comducie eeleied research umier program elesenta/Navy projects 6.11.53.N/4105 and 4109 and 
6.27, 0, AOE, Kedicel feeeerciy ond 6.77, Fedtical ferelogeent. Ofer related research is conducted by the Air Force, 
Netiotal Unatitutes of Geelth and 2 feperteent of Ageicwliors. Tee related cesewrch is coordinated by means of project officer 
visite, toi ttet meetiogs of the silitery services and satioas| health agereies, exchange of reports, review of research and 
techueling? tories, apepoele on apeci fic exhjects, and periadie pregres reviees. 


C. FREE FERRED 67) The werk Le comiccted bp in-howen laboratories at Galcer feed Arey Tmetitute of Research, Washington, DC, 
end affiliated field ainite ta Thatlesd, Aeleyaie, anf Srectl; an bp universities, mot-For-profit organizations and industry 
threugh contracts sod greets. Among thee large contrasts are these wlth Heunt Bisel Eriieel ull Medicine, New York, NY; Baylor 
College, Hevetes, TE; Coreell tniveraity, ew Terk, OT; Geiveraity of Aichigan, dom drber, FE; and University of avail, 
Honbiela, Mf. Etutern ether cexateerie are ales fended eeder this prejeat for # total af 91,700,900. 


) Sevelepe! comirel strategy for selected arbovirua diseases based on information of 
geoitral af overeleteriag infected mosquitoes prevents or reduces incidence of the disease in the 
opriog, Serepieg of selected areas efth leseeticides central transovarially-infected mosquito eggs, thus reducing viral disease 
tramesission, The basic epidesiolegy, of hepatitis, dengee, aml Japanese B encephalitis wes studied in Thailand, with emphasis 
ot tapered aetiede of vitae fonlatioe onl serologiea! detercion. A mouse screening system was established for the testing of 
tidets setischietome! drugs. A serelegical teat fer cuteneous leishmaniasis infections was perfected. Advances were made 
ie thee etilties of the imemologr of sere type, fmcliding @m understanding of the rickettsia-mite relationship and the 
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antigens of anerobic bacteria infections will be studied. The phystology of shock and methods of reauscitation will continue 
under investigation. Research in biomedical effects of blast overpressure will be directed toward improving hazard assessment 
and protective measures. The increase is due to the addition of funds to augment research efforts on the medical effects of 
blast overpressure. 


4. FY £980 Planned Program: Studies will continue on the basic immunology and pathology of dengue, scrub typhus, trypanoso- 
miasisa and other infectious diseases of military importance. Necessary basic studies on diarrheal diseases of the field soldier 
will continue toward development of a vaccine. fluman immune reactions during injury, wound healing and infections will continue. 
Psychiatric studies providing essential data for Prevention and/or treatment of the combat soldier under streas will continue. 
Basic control technologies of arthropod vectors of disease will be studied to effectively develop pest management aystems that 
are effective in reducing diseases of military importance. Studies will continue to be directed toward prevention of and 
tecovery from shock. Blast overpressure research will continue to assess biomedical effects and generate an adequate data base 
for validation of standards. 


5. Program to Completion: This is a continuing progran. 


Major Miles:ones: Not applicable. Additional Total 

to Estimated 
Resources in_ thousands Completion Cost 
RDTE,A Funds Continuing Not applicable 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.21.05.A Title: Materials 
' DoD Mission Area: #151 - Mater‘als and Structures Budget Activity: #1 - Technology Base 


A. (ESOUEEE (PROJgcT LISTI“G) ($ in thousands) 


Total 
Project FY 1977 FY 1978 FY 1979 FY 1980 Additioral Estimated 
Number Title Actual Estimate Estimate Estimate to Completion Costes 
TOTAL FOR PROGRAM ELEMENT 9879 11205 11275 12015 Cont inuing Not Applicable 


AH84-01 &dvanced Materiales for 
Aircraft 2322 1771 2139 2019 Continuing Not Applicable 


AH84-02 Advanced Materials for 
Armament 2203 2378 2478 2662 Continuing Wot Applicable 


" AH84-03 Areor 1442 1959 1815 2128 Continuing Not Applicable 


Advanced Materials for 
Hissiles 632 711 8631 1101 * Continuing Not Applicable 


Mechanics of Materiale 958 926 979 Cont inuing Not Applicabli. 
Advanced Materials for 

Soletion of Special 

Problems ‘ Continuing Not Applicable 


All84-07 Advanced Materials for 
Laser Hardening Continuing Not Applicable 


ali84-08 Advanced Materials for 
Ground Combat Vehicles Continuing Not Applicable 
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-B. BRIEF BESCKLPTION OF ELEMENT AND MISSION NEEP: ‘he work under this program is exploratory development of improved and 
advenced materisle directed primarily toward four generic Army weapen systems and their missions: aircraft, armament, ground 
combat vehictes and eiseiles. The remsinder wiil address special problems with varied requirements for materials technology. 
The objective of the progres ‘{s to copduct exploratory development to produce improved materials and processes for use in 

the design, coastruction and operation of Arey weapon systems to satisfy superior tactical and strategic performance require- 
ments and reduced life cycle coste. Specific Army need is reflected in the following examples: accelerated wear of gears 

and drive train components of Army helicopters causing frequent overhauls, limited performance life and high costes of operation 
and maintenance; excessive wear and erosion of gun tubes with resultant eho.t barrel life, inaccurate ballistics performance 
ai} high operational costs; current inventory of ground combat vehicles fabricated of hull and armor materials incapable of 
defeating long rod/nigh density penetrator munitions threat; high vulnerability of crew and personnel of ground combat vehicles 
to wide-angle backface spall caused by enti-armor munitions; limited capability of missile radome materials traveling at high 
mach numbers to withstand rain erosion and maintain good electromagnetic transmission properties; limited capability of current 
weapon systen msterials to provide adequate protection against high energy laser threats; and lack of acceptable levels of 
reproducibility of ballistics performance of high density penetrator munitions due to inadequate advanced penetrator core 


materials. 


C. BASIS FOR FY 1979 RDTE REQUEST: Work will be conducted to overcome mission deficiencies and satisfy mission needs 
outlined in peregraph B and to exploit technological opportunities in advanced materials development. It will consist of 
development of improved aaterials and processes for evaluating and improving the mechanical, thermal, aud fatigue properties 
and the resistamce to erosion and corrosion of Lightweight, high strength alloy systems, reinforced composite, advanced 
ceranics, adhesives for bonded jointe, and coaiing materials for corrosion prevention, Major thrusts will include development 
and characterization of high etrength-light weight materisle to provide increased wobility/maneuverability for ground combat 


vehicles acd Army helicopters: improved materials and advanced armor to defeat penetrator munitions; high-strengtbh/toughness 
alloys for gun barrels that shoot farther and maintain their accuracy longer; high modulus-light weight materials to withstand 
high G forces of advenced missiles; significantly improved materials to eatisfy increasing demands of helicopter drive train 


components to imcrease time between overhaul and reduce cost of maintenance/overhaul; and innovative new materials and materials 
processes fer weapon system failure analyses and reparation. The overall objective will be to develop and characterize new 

and improved materials specimens to provide life cycle cost reduction, needed improvements in weapon system performance and 
reliability, and significantly reduced maintainability. 


Program Stcment: £6.21.05.4 Title: Materials 
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D. OTHER APPROPPJATIGN FUNDS: Xo: Appiccable. 


&. DETALED noo ngems 2 eb eee the seri is Uhie poogres alenent ie a part of a three-part research, exploratory 
development 2a¢ adveqcad ; £ pecgias fet satertals, The goals of this program are to produce new materials products, 
‘new aatertale epecificaticas aed preceljpee speciaen eode of new watarials. Applied research and exploratory development 

are conducted in ci: fallewtsg aremni Satellesgteal tackmlquns eed alloy improvements; organic esterials; ceramic materials; 
-composite matatial=; aachuniae of sxtetiala) laseg hardening «ff mxtutiale; and test evaluatiua methods. All these efforts 

are eimed at prot¢vting imeioeed suiectale for use in the deaige, commtruction of operation of Army estericl to satisfy 
superior perfvrasese gagelremeeia, to Peduce coats of =sepoe FP acquisition and lifetine ownership cost of weapon sysim=a. 


F. RELATED ACTIVITIZS: The Navy, Air Force, other Government agencies, and allied nations have ceuplenmmtary programs in ms 

cz mcre of thene mazericls areas. Coordination within the Department of Defense is achieved throug ki-anmual update of che 
Materials Technology Coordinating Paper and meetings of the Offica of the Deputy Under Secretary fay thefamse Research and 
Engineering ad hoc Services Materials Laboratories Council. Coordination with the non-silitary faderel agencies is effected 
_through participation in activities of the National Materials Advisory Board of the National Acadamy af firiences -- National 
Academy of Engineering and the Interagency Council on Materials, and wich the US Department of Enstgy: laternational cooréinal ian. 
is effected through participation in the Technical Cooperation Program with Australis, Canade, ‘New Zealand, and the United 

- Kingdom aad the Structures and Materials Panel of the Advisory Group for Asrospace Research aad fewelipemmt of the North 


Atlantic Treaty Orgenizat ion. 


-F PERFG it ly PE ll che otk we be accomplished in-house at the Army Mai.~*ials & echanice Research 
Centar, Watertown, Mi; Uf Arey Arent lieeearch i fernlepeent Command, - Dover, NJ, Natick Researc> « Development Comsand, Netick, 
May © Arey Mobility Equipeect Kassarett ood Deve lope Cermmnd, Fort Belvoir, VA; and the US Army Missile Research and Devel ogamaaz 
Cammssd, Huntevilla, dL. Trpleal cemtrettere ere: 270), Eeerett, MA; Massachusetts Institute of Technology, Cambridge, MA; 
lianferd Research Institutes, Fale Alte, Gi; Desert Gemshins Corporation, Phoenix, AZ; Georgia Inetitute of Technology, Atlanta, Gil; 
‘fiversity of Lllincia, Urbans, [1] 0 Bites! Corporation, Fisceburg, PA; Rockwell International, Thousand Gaks, CA; and Iowa 

ftete University, ‘am, LA, 


Program Element: #6.21.05.A Title: Materials 
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H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


Ba tht arm at a tr hE = Elma RAS Aa 


l. FY 1977 and Prior Accomplishments: Accomplishments include implementation of new characterization techniques for 
composite helicopter blade materiale; identification of causes for unacceptable variability of tungsten penetrator balliat ice 
‘performance and recommendation of corrective action; development and recommendation of armor materials/design for improved 
TOW vehicle; improvement of materials for blast resistant tenk track program; development and evaluation of new composite 
materials joint designs for mobile «#ilitary bridging. Prototype Aray Hlelicopters engine blades vere febricated from 
high strength, high temperature filament reinforced superalloy composites. Enhancement of aluminum end steel araor against 
both anti-personnel projectiles and munition fragments by incorporating Kevlar spall-suppression backup liners; development 
of a phosphezene rubber quick-disconnect gasket for refuel operations in arctic climates; developed camouflage coating materials 
for PARTIOT radar antenna elements. 


2. 4&Y.1978 Program: Development of improved ‘polymeric, ceramic and composite aeterials, allope of aluminus, titeanius 
and uranium; determinations of fatigue, fracture, corrosion, stress corrosion, environaental deteriaraiion, biodegradation 
‘end fungal attack of military materials; the development of high deasity projectile munition saiarials, fragmenting munitions 
materials investigation .f structural and radome materials with laser hardening characterics| [wither develepment of electroslag 
remelted and maraging steals; development and application of techniques for coatings for redat cammuiflaga md for the prevention 
of erocion, corrosion and environmental deterioration; development of lightweight materials sed deaige reqaicements for 
rapidly deployable combat bridging; and determination of laser protection levels provided by basic comhwt aniform materials. 


3. FY 1979 Planned Program: Develop new high temperature alloys and composites, upgrade the corro#iss mand high 
temperature preperties of coatings, and improve stress and fatigue properties all to satisfy requiremenia fer improved 
combat vehicle cogines. Improve processing procedures for helicopter gear and bearing materiale. Corraiate high density 
munition materials properties and processins, conditions with reproducible ballistic performsnce. Performenra of improved 
‘eteel powders for fragmenting mmitions vill be determined under various stress and strein rates. Evalusiima of layered 
costing for improving wear and erosion resistance of emall arms gun tubes. Mathematical and experimentsi parameter 
determinations of the combined performance of foamed material layere and armor pletes subjected to mine kiasi, Light- 
weight materiels for vibration, fatigue, and noise reduction for advanced combat vehicles. Advenced baliimile protection 
materials for modified tank track suspension system: vill be developed and evaiuated. Work to provide slersatructurel 
integrity of fused silica, testing and eveluating improved radome and nose tip materials, processing and fatriaating 
techniques, and thermal battery materials - all for advanced Army missile syteme. Investigation of the effect of humidity 
and temperature on the stress corrosion cracking of critical weapon eystems components will continue. Hechwalens of 
environmental deterioration in organic composite materials will be determined and agents developed for fetarling degradation. 
Flammability characteristics of organic materials will be evaluated. Work will be initiated to optimiza lamar protection 
with ballistic and structural performance. Developmental of laser resistent transparent blast shields fas Arm Attack 
Helicopters. 


Program Element: #6.21.05.A Title: Materials 
DoD Mission Area: #151 - Materials and Structures Budget Activity: #1 - Technology Base 


4. FY 1980 Planned Program: Continue the development of new alloys for high temperature applications, development 
of composite components, hot corrosion resistant coatings and strese enalysis procedures for combat vehicle engines. 
Weapon systems structural work will concentrate on the rheocast fabrication process, on evaluating environmental effects 
on magnesium protective costing systems and on adhesive bonding. Correlate structural properties and component performance 
on gear and beariag materials. Specimens of penetrators materials of extruded Uranium and Tungsten alloys will be fabricated 
and tested. Fragmentation tests of cylinder materials machined from 105am and 155mm projectiles. Effects of thermal 
e:resses and various gaseows a|mvironments on cracking nucleation and crack propagation in layers formed in gun tube 
epecimens will be investigated. Textured materials for armor application will be subjected to ballistic examination smi 
analyets. Aircraft syaimms wari will be extended to powder wetellurgical processes with aluminum alloys and strain huramasle 
Al-Mg-Li alloys. Assesmment amd design guides for use of foamed materials to reduce mine blast damage to armor vehicles will 
be developed. Fire-rauistent amd fire-berrier arsor materiale construction for ground combat systems applications will bs 
developed and evaluated, ark will continue on microstructural analyses of fused silica, rain erosion resistence ef silires 
nitride, fabricstion Lmctmiqaes and the improvement of thermal battery asterials. Effects of humidity and temperatars oa 
etrese corrosion cracking ai stored missiles will be determined for a series of steel and aluminum alloys. The bridging 
materials progrem vill irs arimmted to fiber reinforced organic composite materiale lightweight metallic components sisi 
design of shafting, truss mull moupling members. Development of rapid cure techniques for thermosetting resin-based compcaiian, 
investigation of contimeaces fiber reinforced thermoplastics and utilization cf structural foams as lightweight impsct raaistance 
components. Improved protetype tank treads aateriale will be developed and evaluated. Effects of tropical envireamants ax 
new lightweight magnesium allnys will be evaluated. Prototype thermoplastic foam/chopped Kevlar fiber-reinforced speap 
combat vehicle track compasmnts will be developed. 


5. Program to lL : Thies is a continuing progras. 


FY 1979 RDT&E CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: §6.21.11.A : Title: 
DoD Mission Area: $134 — Environmental Sciences 


Fy 1977 FY 1978 Fy 1979 Addit ional Total 
Actual Estimate Estimate to letion Estimated Costs 


TOTAL PROGRAM ELEMENT 3989 5348 5783 6100 Not Applicable 
Not Applicable 


Automatic Meteorological Technology 
ical Satellite Techniques Not Applicable 
Not Applicable 
Cont iruing Not Applicable 
Systess 
Meterology of Transport and Diffusion 175 288 106 156 Contiming Not Applicable 
B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Develop (1) resote atsnspheric sensing equipment for weapons fire control 
systems, (2) automated meteorological pr tactical Arsy weather intelligence, (3) predictive transport/diffusion 
models for battlefield smoke/obscuration develapment/testing/esployment, (4) predictive atwospheric models for Ballistic 
Missile Defernse/Acay communications systems, (5) neteorological satellite techniques for battlefield severe weather location, 
(6) improved sound ranging algorithas and software techniques for artillery locating systess and (7) Electro-Optical (B-O) 
tranemission models for use by E-O weapon systems. 
. BASIS FOR FY 1979 RDT&E rf: Field measurements will be conducted to characterize the ateosphere for E-O weapon and 
tation mode] vill be completed and utilized to predict capabilities/limitations of electro- 
itions. An exploratory development model of the pulsed 
ded to users. World data maps of D-region 
electromagnetic prediction techniques used 


D. OTHER APPROPICATION FUNDS: Not Applicable. 


L 


a 


sqewensy Agsy OLYN ay 30 (6070200390) TIX jsueg pue A6oT02003 254 /eetNy Ekrf Ee 9979200; ApENH ayQ Uy UOT JedyozQIed Bes 


UOT {EU FPI00N TeUOTAeUIIqU 
Wor a YSroNQ wp3zeese! 33 


*T 


~k2020 eI 


:@02y UOTSSTH Go” 
squasa,g wes6o1g 


- vett 
WIlI2°9# 


An029 Guy euyp200D 9371 [23S TeweMiMLT Ay 


JI123e8 TeoyboToJ0ejau fAouaby 3e9TONN seEEG BY] Ps puaewoD suc; QeoFuTMMOD AmIy Sn ay) “Eo 


20f id CGF LE6T Ad 
TSWUDOId BRINN GW SLNAWHSTIGIOOOW WWUDQd 9 *H 
e 


BaOUsTOS TeyuaMUOI;AUg 


7403g Aeabng pue ‘wn ‘shuey aTyeetn 
P Pe 


apa) 2 maple 


at Godan peop qdo-o3¢s]e i HPEee Sy 2eydsoNNe TeINIeU PUe syONS jo pue 
abyr r) 7 
iusiy yipeey fe : ' 3 1, 
j syEI? 


seousyog Oy2aydsanqy Auzy sn 243 3e aenoy-uy peysy{dsoODe sy yI0M ByQ JO WwsOIJed 79 ATeQJUEyRONdy : 
+ ‘wSyn gue ‘vwon ‘Asem ‘20304 31v Waya Apes 


‘8TH. 30 “88° VET'ZS STVICQ 3103329 sency-Jo-3;NO “IN ‘puNn[ID bu 


a 
a 
58 
ie 
2% 
ij 
a8 
Ag 
Bu 
oe 
sf 
He 
as 
a 
3 
wz 
° 
i. 
<0 
oe 
ah 
g 
5f 


ABzaue SyJeubew-o1Dala Jo uoyyebedsd ay 


Program Element: €6.21.11.A 
DoD Mission Area: #134 - Environmental Sciences P : #1 - Technology Base 


increased accuracy/lethality/survivability for the Artillery. The Remote Automatic Weather Station (RAS) systee Letter of 
Agreement between Defense and Readiness Coamand and Training ara? Doctrine Comemard was approved and a Technical Data Package 
for Advanced Develqpment was completed. RAMS will provide requiz:d Intelligence surface meteorological measurements in 
cesote, target, and enesy areas. An experisental prototype pulsed laser rempte crosavind sensor was deve iaqped. 
Mintaturization of the passive remote crosswind sensor was accomplished. This program has potential for application not only 
to the tank but to infantry anti-tank/anti-armor weapons. Temperature and density departure tables suitable for both 
ballistic and computer meteorological messages were completed for Central Europe and for Fort Carson, CD and disseminated for 
use by Acay Artillery units in the field in these areas. Data collected for middle and high latitudes for low sunspot years 
were used to evaluate the US Army Communications Command (USACC) propagation model. The USACC mdel was found adequate for 
night-time predictions but requires isprovements to satisfactorily predict day-time conditions. 


preparation of battlefielc smoke 
aunition aaiardtcie tables. A remote sensor for use with helicopter armament system is being flight tested. The sensor 
provides aiming corrections to compensate for wind effects at extended staniof £ ranges with reduced exposure time which will 
increase firfiug accuracy and aircraft survivability. An experimental prototype ceiling and visibility sensor is being 
evaluated prior to field testing. Critical ateospheric measurements of ceiling and visibility are essential to Aray Aviation 
and Air Force users. Technical specificiations to integrate this sensor into the Respte Automatic Weather Station (RNS ) 
system is being designed. Field measurements are being made to characterize the atsosphere for electro-optical and saoke 
systems. A library of electro-optical tranamission models for application to weapon systems is being established. Results of 
sound canging capability over 1@ km are being investigated and provided to the Artillery. 


and of smoke and aerosols pertaining to degradation effects on electro-optical sensors. Prototype ceiling and visibility 
sensors incorporated in the Remote Automatic Weather Staiion system will be fabricated and tested for use by Intelligence and 
Aviation. These effocts address Army requiresents for autumeted seteorological mzasuresents in rempie o¢ “silent areas." 
Techniques will be developed for detect ing and classifyimy severe stores over « beltlefield using miecrologicial satellite 
sensors. An exploratory development sodel of the pulsed jammer (16.6em) resote cramwind seam: for Arar (tank) operations 
will be completed and provided for use in the fire control facility of the main huatle tank, Gyetemm will be evaluated for 
ceaote meaguresents of optical turbulence andj crosswind along horizontal and siant paths. heas cate are required for High 


Energy Laser Systess Test Facility test scenarios. Field timents to validate Badio Frequency (MF) propagation predict ion 
techniques applicable to Army transmitters and receivers will be started. funiiimy increase im FT 117) over Fy 1978 of 
$363,008 is for: increased efforts addressing impact of natural and artificial temese) constituents of the ataosphere on 
electro-optical weapons systems/devices. New efforts in the Progcam include temprrstureAdermity departure tables for Western 
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Program Element: #6.21.11.A i Title: Atsaps 
DoD Miasion Area: $134 — Environmental Sciences : Budget Activity: #1 - Technology Base 


Russia fuc artillery fire; helicopter icing investigations, especially for Northern Europe in winter; and imestigations of 
meteorological influences on long-range en tocket systems. Work will be completed on tesperature density departure 


tables for Western Europe and on the portable, light-weight upper air sounding system for use with the Field Actillery 
Meteorological Acquisition System (FAMAS) now in 6.4 Engineering Develqpment phase. 


4. FY 1988 Planned Program: Low visibility battlefield smoke/obscuration model will be validated during field tests. The 
model w: then nstalled in a tactical computer, with input/output and graphic displays specifically tailored to 
individual user battlefield cequiresents. Meteorological/optical characterization support will be provided for electo-optical 
(E-O} systems field tests, such as those used in precision guided munitions. The ceiling and visibility sensor integration 
specification for the Remote Atsnspheric Weather Station (RANS) application, based on coapleted results of testing will be 
finalized. Field experiments to validate radio frequency propagation prediction techniques applicable to Aray transaitters 
and receivers will be initiated. Preparation of world data maps for D-region electron density will be coapleted and results 
applied toward improving High Frequency predict ion codes of the US Acmy Communications Command. Tesperature and density 
tables for Western Russia will be completed an? disseminated for use by Army Artillery units. 


5. Program to Completion: This is a contiming progcam. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
Program Element: #6.21.20.A Title: Nuclear Weapons Effects, Fluidi 


Budget Activity: 1 - Technology Base 
A. RESOURCES (PROJECT LISTING): 


Total 
Project FY 1979 FY 1980 Additional Estimated 


Rusber Title Estimate Estimate to Comletion Coste 
TOTAL FOR PROGRAM ELEMENT 5788 7124 Continuing Not Applicable 


AH25-O1 Weclear Weapons Effects 
Research 7275 4978 6124 Continuing Not Applicable 


AR25—02 Fluidics Technology 1000 810 1000 Cont inuing Not Applicable 


5. SRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Secretary of Defense in a report to Congress on the Theater Nuclear For 
Posture in Zurops, im [¥/5 stated that theater nuclear-forces must be sufficiently survivable to have a credible retaltatory 
capability amd sermlly, that NATC conventional forces should be able to operate satisfactorily in a nuclear environment. To 
meet theee requifementa, a Nuclear Weapons Effects Research program to assure the survivability of Army materiel during and after 
a nuclear exchange Le required. Environmental definition, hardening assessment, development of hardening fixes, and evaluation of 
the nuclear survitabilite of operational forces are parts of the Program. The fluidic technology program provides a coordinated, 
Arny-wide progres fur fhe design, development, testing and feasibility demonstration of fluidic systems for use in Aray materiel. 
Fluidic syetens offer the potential of greatly :mproved reliahility, avatlability and maintainability and reduced life-cycle costs 


while providing japtersd eud-ites performance. 


C. BASIS roR FY 19/7) Mei REQUEST: Nuclear hardening of critical Army equipment is essential to mission accomplishment. The 
approach is to evaluate and improve nuclear survivability of critical fielded tactical systems to develop cost-effective hardening 


techniques for eystemn in development, to transfer the technology to system developers, and to evaluate the effectiveness of 
hardening on fighting wit survivability. Hardening fixes for critical equipment from the forward edge of the battle area 
through Corpe will be available in FY 1979. Technology will be developed to insure that hardness is maintained during production 
and fielding of systems. Tests of fluidic controls for diesel engine fuel control, and back-up fuel controle for high mobility 


Program Element: #6.21,20.A Title: Nuclear Weapons Effects, Fluidics 
Dod Miesion Area: #152 - Ordnance Technolo Budget Activity: 1 - Technology Base 


combat vehicles will be initiated. Feasible fluidic suspension system components will be fabricated and tested. An inter-lock 
traction transfer system for tactical wheeled-vehicles will be avaluated. Progran coordination, critical component development, 
and reliability programs will continue. é 

1 


D. OTHER APPROPRIATION FUNDG: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRIPTION: The nuclear weapons effects (NWE) research program is an integral part of the Aray 
Nuclear Survivability Program. The NWE research Program ie structured to provide adequate environmental definition for all nuclear 
weapon effects; to develop appropriate hardening fixes; to provide techaology for including nuclear survivability hardening 

during design amd testing of systems in development. This is the Arny's only prograa to provide the technology that enables 
development of equipment thet will be survivable on the tactical nuclear battlefield. Fluidics offer low coat, high reliability, 
intrinsicly eafe control systems that can operate in harsher environments than other controls, adaptive suspenaion eystecs for 
vehicles, and fuze-arming controls. This Program accomplishes these advanced development efforts, developing candidate syeteus 
enough to demonstrate the feasibility of transfering to system development as cost-effective improvements. 


F. RELATED ACTIVITIES: Nuclear weapon effects research is part of e« Tri-Service effort in coordination with the Defense Nuclear 
Agency. It is a vital and essential part of the Army Nuclear Survivability Program. It is related to Program Element (PR) 6.26.04 
(Advanced Weapons Effect and Nuclear Munitions), D153 (Nuclear Effects Suppore Team), which provides for iechnological eseistence 
to materiel development agencies. All sppropriate programs for missiles, combat vehicles, command control and communication 
systems, and battlefield intelligence systems are supported by these efforts. Fluidic technology follows up on research 

in PE 6.12.02.A, Research in Fluidics, Nuclear Effects and Ordnance Electronics. The Program ledds into PE 6.31.03.A, 

Fluidics Advanced Development. Additionally, it supporte the work of the Joint Technical Coordinating Group - Fluidics. 


G. WORK PERFOmaD BY: Marry Diamond Laboratories, Adelphi, M); Ballistic Research Laboratory, Aberdeesi Froving Ground, 

MD; US Army Electronics Research and Development Commend, Fort Monmouth, J; US Aruy Misetle Research andl Bevelopment Command, 
Redstone Arsenal, AL; White Sands Misaile Range, NM; US Army Tank Automotive Research and Development Commend, Warren, MIz Air 
Mobility Research and Development Laboratory; Fort Eustis, VA; US Army Mobility Equipment Research and iewailopment Command, 

Fort Belvoir, VA. Contractors include General Electric, Schnectady, NY; “AVCO, Wilmington, MA; Universtiy aif Florida, Gatnsville, 
FL; Shock Hydrodynamics, Ventura, CA; Physics Intemational, San Leandro, CA; GTE Sylvania, Needham, MAj Erience Applications, 
La Jolla, CA; Kaman Sciences Corporation, Colorado Springs, CO; Mission Research Corporation, San Diage, OA, Kaman Avidyne, 
Boston, MA; Breddock, Dunn and McDonald, Albuquerque, NM; Unidynamics, Phoenix, AZ; Northrop Corporation, Hawthorne, CA; Denver 
Research Institute, Denver, CO; Lovelace Foundation, Albuquerque, NM; EK Engineering Incorporation, Weyree, IN; Martin-Mariettea 
Corporation, Orlando, FL; Bendix Corporation, Detroit, MI; Honeywell, Minneapolis, MN; AiResearch Manufacturing Company, Phoenix, 
AZ; and Try-Tec Corporation, Columbia, MD. 
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Program Element: #6.21.20.A Title: Nuclear Weapons Effects, Fluidi 
DoD Mission Area: #152 -— Ordnance Technolo Budget Activity: #1 - Technology Base 


planned. Expansion of efforts will continue to manage nuclear survivability during production and offer fielding of systems. 
Low altitude electromagnetic pulse (EM?) hardware fixes for appropriate critical equipment will be developed. Efforts to 
calculate and measure the synergistic nature of nuclear effects om equipment will begin. The Tactical Operation System (TOS) 
will be hardened to high altitude EMP. The hardened shelter program will continue. Nuclear survivability efforts in support 
of emerging technology such as optical and laser components, fluidic devices, amd sicropower integrated circuits will contiaque. 
Engine test of fluidics fuel controls will be developed, a laboratory evaluation of backup turbine fuel controls will begin, 
feasibility on eemi-active suspension systems will be demonstrated and a fuel mass flow meter for helicopters will begin 
development. The change in funding between FY 1978 and FY 1979 ie due to deferral of nuclear survivability tests until 1980. 


4. FY 1980 Plamed Program: The bulk of the electromagnetic pulse (EMP) hardening work on all appropriate tactical 
equipment will be completed. Hardness assesament of critical equipaent to all nuclear effects will continue. Hardness 
assurance efforts will continue. The hardened shelter program will be completed. The fluidics fuel maas flow meter will 
be continued; fluidic control systems for laser controls will be designed and tested for feasibility. Self generating 
fluidic power supplies (hydraulic or pneumatic) at wheel axle will be fabricated and tested. Muclear survivability tests 
will be initiated. 


5. Program to Gampletion: This is a continuing progran. 
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Program Element: #6.22.01.A Title: Aircraft We 

: DoD Mission Area: #145 - Guns and Related Technolo; Budget Activity: 1 - Technology Base 

G. WORK PERFORMED BY: Aviation Research and Development Command (AVRADCOM), St. Louis, M0; Armament Research and Development 
.Command (ARRADCOM), Dover, NJ; US Army Missile Research and Development Command (MIRADCOM), Huntsville, AL; US Aray Materiel 
‘Systems Analysis Agency (AMSAA), Aberdeen, MD. Contractors: General Electric, Binghampton, NY; Westinghouse, Baltimore, MD; 
‘¥irestone, Akron, OH; Aerojet General, Downey, CA; Boeing Aerospace, Seattle, WA; and Texas A&M University, College Station, TX. 
! 


HH. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


' 1. FY 1977 and Prior Ac lishments: Evaluation of competitive hybrid mmmstmi recoil concepts ware performed. Technical 
determination was To integrate advanced gw componentry to demonstrate advanned technology. High Impulse Gun Airborne 
‘Demonstration (HUGLD) project was initiated. Signal processing schemes vere fepeaieced to allow acquisition and tracking of fixed 


ground targets in clutter environment for millimeter radar. Optical sight model rallidetion was performed which establishes a basis | 


for comparison of edvanred target acquisition methods with known optical perfermamns, Helicopter atr-to-sir enalysis was performed, 


A comparative cost #ifwetiveness study of heliborne TOW and SHILLELAGI anti-armer missile systems was cospleted with the TOW 
leelected es the matt cont effective. Four contenders for a second generetion area weepon vere evaluated end the 30mm automatic 
‘gun was selected. i apwthesis amd cost comparison of potential third generation mititank guided missiles were completed. An 
evaluation was maida wi the cost of {ire control effectiveness es a function of complexity and sophistication. Studies were 
conducted to determina serial veepon systems reaction forces ad blest effect# a helicopters. Simulation models were developed 
ito evaluate gun-tifa saapons with respect to weight, rate of fire, cost, accurmcy mid reliability. Additionally, concepts for 
‘a helicopter launced muti-rediation missile were evaluated. Fire control parmmtar enelyses related to extending the range 


icapabilities of ballistic end rocket weapons, remote control (drone) delivery aputem, and night/all weather systems were conducted. 


lidentifying the diffmrmmt components contributing to the fotel firing error aed magmitude of each error source. The epin 
jinsensitivity and pematration potent!al of a shallow cone shaped charge vere ulew demonstrated. A 702% reduction in projectile 
base drag by using fumere vas demonstrated. Initial firing demonstrations uelsg 2.71 inch rockets indicated that placement of 
|submmitions in the Emrget area ate insensitive to variations in rocket trajecinry, kut do require en eppropriate drag device to 
‘be incorporated {int ees submunition. Advanced ammunition concepts in telesimpal configuration vere investigated for 
optimization. 


| 2. FY 1978 Program: An advanced gun system component integration effort was initiated to demonstrate the feasibility of 
‘integrating the advancements in constant recoil, high performance gun, closed loop fire control, and associated stabilization. 
iAdvanced gun design efforts vill address the advantages and disadvantages among three competing gun designs utilizing telescoped, 
eres and separate loading concepts. Milimzeter wave radar effort continues and will evaluate its application to Army helicopters 
for air-to-ground and air-to-air roles. Advanced boresight techniques investigation continues. Optimal filtering and on-board 
trajectory solution work will eddress {mproving the use of sensor data to effect target states to enhance future position 
prediction through the appropriate algorithms. Automatic target cueing continues by placing artificial intelligence in the 
processor to get increased versatility under varying target background conditions for television and FLIR (Forward Looking 
Infrared). Efforts will be directed toward providing ammunition test quantities for the High Impulee Gun Airborne Demonstration 
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Program Element: #6.22.01.A Title: Aircraft Weapons Technolo 
DoP Mission Area: #145 - Guns and Related Technology Budget Activity: #1 - Technolo 


gum demonstration to insure that edequate performance characteristics are achieved. The mass focus fragmentation will address the 
design of the fuse/wave shaper peckage and secondary trsjectory stabilization for submunitions. Development of a low cost terminal 
trajectory cotrection capability for the 2.75 rocket also continues. The investigation to evaluate feasibility of using armed 
remotely piloted vehicies (RPY'#) for extended range point target capability will be completed. 


i 


H 3. FY 1979 Planped Program: Fabrication of HIGAD (High Impulse Gun Airborne Demonstration) will be completed. The Laboratory 


testing of the HIGAD system will be initiated and the system will be installed on an AH-1G airframe. Validation of the optimally 
controlied turret model vith torque disturbance {nputs will be performed in support of the HIGAD progrem. A prototype auto target 
cueing eystem wili be fahricated end flight teated. This will provide a target detection capability for use with remote view 
imaging sensors. This effort will establivh the basis for the fabrication of a fully operational airborne suto target cuetay 
system. Testing of the millimeter wave fire control for air-to-air/air-to-ground techniques will be completed and fabrication 

iof hardware for a feasibiltiy. demonstration wil! begin. The HIGAD GUN testing effort vill result in the need for refinements in 
‘amencttion design for aigher performance; thus, initial work on smooth bore concepts for the HIGAD GUN, capeble of defeating 
enemy arwr. will begin. The mase focus fragmentation design effort will be tested after integration of the submunition with the 
rocket autor {cs cowpicted. The terminal trajectory correction design effort will complete a design package thet can be integrated 
ao a modification to -1 2.75 rocket. A precision point.fire weapon concept will be pursued relative to using armed RPV vehicles to 
providing long-range stendoff capability ageinet enemy armor and hostile aircraft. Funding increase is reflected due to hardware 
‘requirements for the Millimeter Wave Radar Fire Control and HIGAD gun feasibility demonstrations. 


4. FY 1980 Planned Program: Field demonstration of the RIGAD Systee on an attack helicopter will be completed and follow-on 
jtesting initia if necessary. An anti-areor gun design, which is the next step in the evolution of helicopter gun design, will 
ibe addressed te ideatify the sugineering characteristics end improvement that can be realized in comparison to a HIGAD Design. A 
jlong-renge firm camtral des ko be compatible with long-range weapons will begin. Benefits gained from mast-aounted sensors, 
waillimeter radar, optimel filisring techniques, FLIR (Forward Looking Infrared) and television techniques will be utilized to 
‘esteblich (he kasi for a lowg-range standoff fire control design which can be properly integrated with the concepts for attack 
ihelicopter smpemiiation. Ciméimued effort in auto cueing will yield the data reduction necessary for analysis to establish 
leyatea effectivemses for optimal filtering techniques. Tactical projectile feasibility investigation will address the development 
jof lightweigit wteai cartridges case with emphasis on breadboard hardwere and ballistic testing with the objective to provide e 
(ne engiusering package. ‘The mace focus fragmentation munition development will advance to final design stages to allow live 
firing tests te ke performed during FY 80. The terminal trajectory correction design effort will progress tn the design of the 


leorrection camtrmll Ltene and memplete development of the design for signal processing to provide the needed correction signale. 
|A follow-ow #ffert ‘lating to use of armed RPV's will be planned in the event the present feasibility effort is successful. 


5. Program to Completion: This is a cortinuing program. 


FY 1979 RDTE CCNGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.22.02.A Title: Aircraft Avicnica Technolo 
DoD Mission Area: #125 - Command and Control Budget Activity: 1 - Technology Base 


A. RESOURCES (PROJECT LISTING): 
Total 


Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated 
Nuaber Title Actual Estimate Ectimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 4362 5850 5768 5769 Continuing Not Applicable 


AH85 Aircraft Avionics Technology 4362 5850 5768 5769 Cont inuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element provides the exploratory development technology base 

for Army avionics and air traffic control. The areas of investigation include cosmunications, environment sersing, nevigation, 
air traffic management, lending systems, cockpit instrumeatation, digital/moduiar avionics and edvanced avionics systems analysis. 
These efforts ere focused oa hardware which will enable around-the-clock aviation operations in a aid-intensity warfare environ- 


went. 


C. BASIS FoR FY 1979 RDTE EST: The FY 1979 request ie based on the need to seek new solutions to significant tactical 
problems, Laser Obstacle/Terrain Avoidance Warning Systea (LOTAWS) efforts will provide insight into laser based alternatives 
for nap-of-the-earth (NOR) sensor systems. Under the Digital Modular Avionics Program @IMAP) a flexible systems integration 

and eimulation facility will become operational. With this factiity future avionics systeus can be configured and assessed prior 
to the preparation of firm specifications. Fiight teste of a Global Positioning System (GPS)/Doppler hybrid navigation system 


will be conducted using available satellite coverage. 


D. OTHER APPROPRIATION FUNDS: Wot Applicable. 


E. DETAILED BACKGROUND AND DESCRIPTION: This exploratory develupment program explores new ideas, concepts and techniques in 
aviation electronics, The objective of the progres element ie to determine the feanibility cf applying new aviation electronics 
technology to Army aircraft and related ground equipment.. Particular exphasia is piaced on helicopter operation at night, in 
adverse weather and at low level/nap-of-the-earth (NOE) aicitudes. 


¥. RELATED ACTIVITIES: Related programs of the other Services, the National Aeronautics and Space Adwinistration, the Federal 
Aviation Administration and other organizatione are foliowed with comaittzes, working groups, and joint developaents to take 
advantage of techniques that can be spplied to Army problems. Resources sre concentrated on probleme which are Army wique or 
not addressed by other development activities. ‘This program element leads to developments in Program Elements 6.32.07.A (Gircraft 
Avionics Equipment) and 6.42.01.A (Aircraft Avionics). 


Program Element: #6.22.02.A Title: Aircraft Avionics Technology 
DoD Miseion Area: $125 ~- Command and Control Budget Activity: #l - echnology Base 


G. WORK PERFORMED BY: US Army Avionics Research and Development Activity, Fort Monmouth, NJ. Contractors include: Marchand 
Electronics, Incorporated, Greenwich, CT; Bendix Corporation, Baltimore, MD; United Technology Research Center, &. Hartford, CT; 
AIL Cutler-Hammer, Farmingdale, NY; Honeywell, Incorporated, Avionics Division, St. Louis Park, MN; Fairchild Camera and Institute 
Corporation, Syosset, NY; Hughes Aircraft Company, Culver City, CA; Litton Systems, Incorporated, Van Nuys, CA; American 
Electronics Lakoratory Incorporated, Wall Township, NJ; Litchford Electronics, Incorporated, Northport, N¥; ard Grumman Aerospace 


Corporation, Bethpage, NY. 
H. PROCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


Successfully bench/flight tested hover sensor applique. Successfully bench tested 
breadboard components of electronic counter-courtermeasures (ECCM) adaptive antenna applique. Ground and flight tested optimus 
location and radiation patterns of new high frequency loop antenna derived from computer modeling. Conducted flight tests of 
improved AN/ASH-43 heading reference unit which resulted in a product improvement program on the AN/ASN-43, Developed a 
standerd flight test plen to evaluate state-of-the-art attitude end heading reference systems. Constructed computer model of 
Global Positioning System/Doppler hybrid navigation system. Demonstrated concept of Very Lightweight Air Traffic Management 
Equipment (VLATME) using miniaturized L-Band interrogators for air traffic control. Successfully completed concept evaluation 
program designed to assess ability to Jand helicopters with steep decelerated profiler into confined tactical sites. Completed 
conceptual design study for crossbanded microwave landing system/transpond=r systen. Completed Aray/Air Force microwave landing 
system polarization tests. Initiated teste of manpack size Ku-band landing system. Initiated development of Lightweight 
Multifunction Tactical Beacon System (LMIBS) which ie designed to provide navigation/pcsition fixing, approach and landing, 
hazard warning, formstion flying, collision prevention and station keeping. Redesigned Terrain Trend Sensor (TTS) to incorporate 
lighter weight, smaller components with greater reliability. Demonstrated feasibility cf Wire Obstscle Werning System (WOWS) 
using charge coupled devices. Demonstrated multifunction Laser Obstacle/Terrain Avoidence Warning System (LOTAWS) scanning 
laser system. LOTAWS has detected 1/8 inch wires at a range of 1500 feet, and power lines out to one mile. Flight tested 
nsp-of-the-earth (NOE) pilotage system. Designed, fabricated and programed Microprocessor Interface Unit (MIU) for use in 
flight teste of integrated target scquisition and navigetion syetess. Completed conceptual system design/and integrated 
Digital Moduler Avionics Program (DIMAP) bench facility with Tectical Avionics System Simulator (TASS) using MIL-STD-1553A data 


bus. 


2.. FY 1978 Program: Perform comparative test/evaluation of automatic steerable null antenna processcr and adeptive antenna 
agppliaue for airborne tacticals radios. Evaluate Control Display Unit (CDU) Models. Prepare specifications end procurement 
package for AD modele of Radio Magnetic Indicator/Horizontal Situation Indicator (RMI/HSI). Analyze dead reckoning nevigetion 
eyvetem accuracy as function of updating. Conduct flight tests of conventional gtmbeled and st rapdown Attitude Heeding Reference 
Bystem (AMRS). Complete evaluation of feasibility models of Very Lightweight Air Traffic Management Equipment (VLATME). 
Camplete evaluation of Beecon Collision Avoidance System (BCAS) experiment and initiate feasibility model of VLATME/BCAS which 
derives air traffic control information in active and passive modes. Complete evaluation of lightweight E-SCAN entenna and 


56 


Program Element: #6.22.02.A Title: Aircraft Avionics Technolo 
DoD Miesion Area: #125 - Command and Control Budget Activity: #1 - Technology Base 


investigate adaptation of E-SCAN entenna to Very Lightweight Air Traffic Management Equipment /Beacon Collision Avoidance System 
(VLATHE/BCAS) system. Investigate potential application Integrated Copmmications-—Nevigation-I dentification techniques to Army 
air traffic control. Complete evaluation of Ku-band manpack lending system. Complete computer simulation of high density 
helicopter landing operations (coatroller/pilot coordination). Initiate joint Army/National Aeronautics and Space Adainist ration 
(WASA) definition and simulation of advanced integrated display formate for helicopter steep approach and lending. Investigate 
top level system architecture for entire aircraft electronic system. Complete design and fabrication of Wire Obetacle Warning 
System (WOWS). Evaluate capability of multifunction Laser Obetacle/Terrain Avoidsance/Warning System (LOTAWS) to detect wires 
close to background and to function as a rangefinder. Continue nap-of-the-earth (NOE) navigation task with emphasis on providing 
necessary information to maneuver and navigate at low levels at night. 


3. FY 1979 Planned Program: Use simulation facility to interact with digital helicopter flight validation of the night 
navigation/pilotage system. Complete first top level system architecture formulation for total avionics system. Continue effort 
on digital helicopter system, under Digital Modular Avionics Program (DIMAP), to obtain flexible system integration tool with 
which future avionice systems can be assessed. Start study and design of master monitor/advisory display. Start etudy of 
standardization of navigation control and display functions based on FY 1978 results. Integrate and test Global Positioning 
System (GPS)/Doppler hybrid navigation system. Cotinue development of VLATME/BCAS/E-SCAN feasibility models. Investigate 
potential applications, ealyze candidate concepts and establish best approach for exploiting leading Integrated Communications, 
Navigation and Identification/Time Division Multiple Access (ICNI/TDMA) systems for air traffic control. Formulate design 
specification for integrated ateep approach landing display based om results of joint Arwy/NASA simulation program, Assess 
state-of-the-art technology for self-contained landing system. Flight test Lightweight Multifunction Tactical Beacon Syates 
(UMTBS). Fabricate and test Wire Obstacle Warning Systems (WOWS). Fabricate LOTAWS/Multifunction LOTAWS hardware. 


4. FY 1980 Planned Program: Integrate night navigation pilotage system with high accuracy self-contained terrain correlation 
navigation system. Teast the master monttor/advisory display. Prepere specification for cockpit control and display integrated 


design. Initiate testing of ring laser gyro Attitude Heading Reference System (AHRS). Continue flight tests of Global 
Positioning System (GPS) /Doppler hybrid using satellites. Complete development of feasibility model of Very Lightweight Air 
Traffic Menagement Equipment (VLATME)/Beacon Collision Avoidance System (BCAS)/E-SCAN and initiate tests of applicability of 
BCAS techniques to Army eir traffic control. Initiate effort to overcome technical barriers in the development of self-cont ained 
landing system. Initiate lending system flight test program to investigate problems associated with adverse weather, helicopter, 


decelerated eteep approach and landing operations. 


5. Program to Geepletion: This is a continuing programs. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.22.09.A Title: Aeronautical Technolo 
; DoD Mission Area: #142 - Aeronauticel Vehicle Technolo Budget Activity: 1 - Technology Basa 


t 


in thousands 


Total 
| Project FY 1977 FY 1978 FY 1979 Addit Lmual Est fies ted 
Number Actual Estimate Estimate to Compilation Costa 
TOTAL FOR PROGRAM ELEMENT 15877 15344 15659 Continuing Not ipl temhie 


AH76-01 Aerodynanics 2288 1840 2408 Continuing Not Applicable 
AH76-02 Structures 2934 2955 3004 Continuing Not Applicable 
_AH76-03 Propulsion 2888 303%4 2817 Continuing Not Applicable 
_AH76~-04 Reliability & Maintainability 1826 1611 1533 Continuing Wot Applicable 
- AH76-05 Safety & Survivability 2047 1961 2H Continuing Not Applicable 
AR76-06 Mission Support 691 679 920 Continuing Not Applicable 
; AH76-07 Aircraft Systems Synthesis 1056 1143 1063 Continuing Not Applicable 
AR76-08 Aircraft Subsystems 451 - 5§38 688 Continuing Not applicebdle 
: AH76-09 Remotely Piloted Vehicles 497 0 0 Continuing Not Applicable 
, AH76-10 R&D Flight Siwuletor 1046 1398 299 830 Continuing Not Applicable 
' AH76-11 Avistion Human Engineering 153 185 493 600 Continuing Not Applicable 


l. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides and develope the seronautical technology base required 
ifor improvements in the operationel effectiveness and mission capability of Aray aviation systems. Technical areas included are: 
! eerodynemics, structures, propuleion, relisbility and maiateinebility, safety and survivability, mission support, aircraft 
jo synthesis, aircraft subeystens, remotely piloted vehicles, flight simulation, and man-machine integration. 

|c. BASIS FOR FY 1979 RDTE REQUEST: The FY 1979 program provides for the continuing development of the aeronautical technology 
jbase with particular exphasts directed toward filling technologicel voids or deficiencies in the areas of rotor flow field, 
‘dynamic stall, helicopter drag, rotor/fuselage interaction, ground proximity effects, dynamics of hingeless rotors, vibration 
{reductioa, etability, control, handling qualities, design criteria, advanced structures (composites) for rotors and airframe 
‘and small gas turbine engine components. Additional areas of effort include development of diagnostic-condition monitoring 
capability; reduction of visual, acoustic, radar and infrared signatures; development of high energy leser protection concepts; 
improved ballistir tolerance and crashworthiness; development of day/night terrain flying capability for tactical and cargo 
transport missions; development of adverse weather uission capability including helicopter ice protection aud development of 
jhelicopter ground movement system; and R&D simulator capability. 


D. UTHER APPROPRIATION FUNDS: Not applicable. 


Program Elemeat: #6.22.09.A Title: Aeronzutical Technolo 
DoD Mission Arest $142 - Aeronautical Vehicle Te Budget Activity: #1 - Technology Base 


MD-AMD DESCRIPTION: The purpose of this program 1s to provide a sound technological base for advanced 

lapwam. programe by providing and developing the aeronautical technologies required for improvements in 
the operatiaums!l affectivemase and mission capability of Army aviation systems. Areas of investigation within the technology 
dieciplines comsiat of tim following: fluid aechanics, dynamics, flight control, acoustics; design criteria, weight 
‘prediction, aeierisl enginaering, internel/external loads, fatigue and fracture mechanics, structural concepts; small air 
-flow gas Curiimes Iecluling eerothermcdynamics and controle, engine accessories, thrust producers, high-teapersture materials, 
mechanical drive «putums; diagnostics and prognostics, maintenance and support; survivability through reduced detectability 
and aircraft sad altcres protection, flight safety; cargo handling systems, ground support equipments; secondary power systems, 
environmental catrol epstemm; flight simulations; and aviation humsa engineering. Developments in these technologies have 
application t= a1] Arey alrereft syetems of the future, including the Advanced Scout Helicopter, the Advanced Attack Helicopter, 
che UH-6(i BLAEE AME Halicapter, the CH-47 Medium Lift Helicopter, and other product improvement programs. 


F. WITIMS: Related programe are performed by ihe Mational Aeronautics and Space Administration (NASA), Navy, 

‘Air Force, oma artment of Transportation. Coordination ts aliiminate unnecessary duplication is accomplished by: program | 
\Teviaus, caciumge of program data sheets, research and techanlagy resumes, technical reports; interservice liaison, attendance 
\at sclantifin meetiegs and conferences; and joint participecias in The Technical Cooperation Program, NASA Research and 
‘Techaslogy Gommittees, and the North Atlantic Treaty Orgasisatian (NATO) Advisory Group on Aerospace Research and Development. 
‘Thie program fs tmcluded in the Tri-Service Aeronautical Veliela, Structures and Aircraft Propulsion Technology Coordinating 
\Papern. Ei¥orts wmder this program lead into Advanced Develapmmat under Program Elements 6.32.01.A, Aircraft Power Plants and 
‘Propul#toay @. 0F.01.A, Aircraft Survivability/Electronic Waifara Self-Protection (EWSP); 6.32.09.A, Air Mobility Support; 
;6-32.L1.4, cited Vertical Take-Off and Landing (VTOL); and &.12.12.A, Tilt Rotor Research Aircraft, as well as aircraft 


‘aystems dew lopemae . 
¥: The in-house Portion of this program 1s accomplished at the US Army Research and Technology Laboratories, 


* through the Aeromechaaics Laboratory, Moffett Field, CA; Applied Technology Laboratory, Fort Eustis » VA; 
Laberatery, Langley Research Center, VA; and Propulsion Leboretory, Lewis Research Center, Ol. Fifty-one percent, 
{at mppramioataly eesea million dollars, of the budget for this program is contracted. The top five contractors are Boeing 
Verto! Compeery, (Mialladelphia, PA; Sikorsky Aircraft, Stratford, CT; Pratt and Whitney Aircraft, West Palm Beach, FL; Bell 


t 


; ore in this poegrem, Many contracts are still open on a competitive basis. : 


PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


' 1. FY 1977 and Prior Accomplishments: The autorotation maneuver program anelysie was completed. A helicopter hub/pylon 
idrag analysis and testing program was initiated. A circulation control tail boom mounted on an OH-6A helicopter and a high 
lenergy rotor on an OH-58 helicopter vere tested. Full-ecale whirl tower and flight tests of a UH-1 rotor with Ogee tips and 
flight tests of three advanced rotor blade profiles on an AH-1G vere completed. Wind tunnel full-scale tests of a Sikorsky 
S-76 research rotor and a full-scale multicyclic controllable twist rotor were conducted. A generic helicopter simulation 
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Program Element: £6.22.09.A Title: Aeronautical Technolo 
: DoD Mission Area: #142 - Aeronautical Vehicle Technolo Budget Activity: #1 - Technolo e 


math model was developed and two simulation experiments for terrain flying were conducted. Visual, motion and simulation 
systems requirements for the Aviation Research and Development Commaid R&D simulator were developed. An advanced enginc inlet 
air particle scavenge system demonstrated five times the life of previous scavenge systems in an erosive sand and dust environ- 
ment. This euccees led to the use of « similar system on one of the two 800 shsft horsepover advanced technology demonstrator 
engine designs. Several high-speed (20 thousand revolutions per minute, 1500 horsepower, overrunning (free wheeling) clutch 
designs for helicopter drive systems were developed and successfully rig tested. The best of these clutch designs provides the 
potential for significant weight und cost reduction on operational aircraft. Tactile display devices for reduction of pilot 
workload were developed and tested. Damaged rotor blade life estimation method was developed. Super-hard windscreen coatings 
and elastomeric bearing programs were developed. Fast repair techniques for metal rotor blades were demonstrated. 011 debris 
analysis program was improved. Developed technology for reducing radar signature of helicopter rotor blades. 

; 2. ¥Y_1978 Program: A hover performance analysis using lifting surface theory will be completed. A three-dimensional 
;helicopter fuselage drag analysis will be extended. A program to define configuration aerodynamics for single rotor helicopters 
i from ecale model date will be completed. Results of Vee-tail wind tunnel tests will be analyzed to determine fsasibility of the 
| concept. A scale sodel of an advanced UH-1 helicopter rotor will be designed and fabricated and testing will be initiated. The 
jrange of spplicability of s noise prediction program will be determined through data correlation. A ground-based simulator 
‘experiment for Map-of-the-Earth flight will be accomplished to evaluate basic Stability and Control Augmentation System designs. 
|Development of a Phase 1 visual system specification for the R&D etmulator will be initiated and detailed design tradeoff studies 
of required motion system will be completed. A contract will be awarded to demonstrate the feasibility of inccrporating «a 
constant~speed, axial compreseor booster stage within the inlet of the engine inlet air particle separator of turbine engines. 

A booster stage has the potential to replace the air particle separator scavenge blower system and to provide a significant 
increase in engine power. Two independent febricaticn processes for econcaically manufacturing cooled, radial-flow turbines are 
being evaluated. CH-47 and UH-60A BLACK Mil helicopters terrein flying concept analysis will be completed and external cargo 
operations technology assessments will be itmitiuted, Design iuprovesents leading to lightweight, low-cost mission effective 
gondole comfigurations will be initiated. Greutd and flight testing to establish and validate hub face vibration simulation 
wethods will be completed. An improved supsrhard casting will be tested on UH-1 helicopter windscreene. Investigation of 
improved fawlt isolation methods for helicoptsr muimimnmice snd field evaluation of the improved oil analysis method will be 
initiated. Improved vibration analysis techaigusa ml a method to alleviste mast bumping will be investigatec. A helicopter 
etructurel integrity progras, an enalysis of imaringlees main rotcr stability, increased helicopter agility methods, and a 

study of second generation composite rotor connapiu will be initiated. Man-machine integration R&D will continue development 

of improved aircrew workload and performance mmanfement, task analysis and modeling for tactical Army aissions, validation 

of simulator design goals in visual display areas ami refinement of helicopter tactile dispiay devices. Improved crash surviva- 
bility of aircraft structures, crew and passesgets #11) ke provided through structural design criteria and analytical techniques. 


3. §EY_1979 Plenned Program: Programs to validate the lifting surface theory hover analysis, to improve loads anslysis, and 
to improve rotorcraft wake analysis will be initiated. A study to identify methods and devices for improving autorotation and 


maneuver capability will be initiated. The hub/pylon drag teste will be completed. Wind tunnel studies of main rotor/tail 


4 &: on C#-47 crash tests will be completed. Tha dasign guide for infrared suppressions will be completed. 


Ce od 
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Program Element: &6.22.09.A Titles Aeronautical Technolo 
DoD Misefion Area: #142 — Aeronautical Vehicle Technolo Budget Activity: 1 - Technology Base 


‘gotor flow interactions, rotor/fuselage/empennage optimization, and engine exhaust gas reingestion will be initiated. Design 
‘of the R&D simulator Phase I visual system and motion system will be ‘nitiated and simulation system studies will contirue. 
:Development of second generation comprehcasive helicopter analysis system will be initiated. Fabrication and mechanical 
integcity testing of two cooled, radial-flow turbine designs and complete design, fabrication and testiag of five diffuser 
‘designs for # 10:1 pressure ratio will be completed. External cargo operation technology wil) continue with fnitiation of wind 
‘tunnel tests of candidate systems. Efforts to obtain a eetisfactory ice phobic coating for main rctor blades will continue with 
‘laboratory and flight testing of promising materials. Fabrication of dynamic test hardware for the microwave deicing concept 
will be initiated. Man-machine integration efforts will be continued in the areas of aircrew workload, flight simulation, 
information transfer and man-machine dynamics. Investigation of active rotor loads control and composite fuselage fabrication 

- program will be initiated. Rotor dynamic testing, vibration reduction, reduced wast bumping Gevicc evaluation, sero-elastically 
‘conformable rotor systems study and structural integrity modernization will continue. Hub face vibration analysis studies will 
be completed. The capabilities of the Logic Model Test Set will he evaluated on AH-1 aircraft. The number of personnel 
'gnvolved will be 269. Minor increase in funding for FY 79 is to partially offeet inflationary erosion of the technology base 


‘level of effort. 


| 4. FY 1980 Planned Program: Hover analysis validation and wake snulysis tuprovement will be completed. Loads analysis 

! improvement will cantimue. The study of autorotation improvement wethmds and devices will continue. Wind tunnel tests of main 
rotor/tail roto# fmtmrsctions and exhaust gas reingestion will be compilmtml. A tail rotor loads investigation will be 
initiated. Notes sunlysie and design work will contique. Ground-bassil smd in-flight nap-of-the-earth experiments will 
jcontinue. Develmymene of an improved handling qualities specificatian willl be initiated. Phase I visual system designs for 
‘the R&D sieulater will continue and Phase II preliminary design will be initiated. Motion system design will be completed and 

| simulation eystem desigs will be initiated. Developeent of technology m=dzles for the Comprehensive Analysis System will be 
‘initiated. Desigs, Embrication, and test of an optimized 10:1 pressara ratio centrifugal compressor will be completed. 

(Design, fabrication, tmeting, and data analysis of a constant-speed, maial compressor, booster stage within the inlet air 
|particle separatar will be completed. A program to design, fabricets, maid test a moderate pressure ratio, centrifugal compressor 
jetage for efficimmt mparation behind an existing one-or two-stage axisi-Ilmw compressor will Le initiated. Concept verification 
{testing for a gtwund mrrement system will be initiated. Fabrication af hardware for aicrowave deicing system will be completed 
land testing initiated. Logic Model Test Set and techniques will be appilad to aircraft systems for field evaluation. Advanced 
‘ structural concagptm will be evaluated for maintenance and diagnostic imprmrenents. Man-machine integration research and 
{laboratory support will continue. Vulnerability investigations will continue. 


5. Program to Completion: Thies is a continuing program. 
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: £6.22.10.A Title: Airdrop Technol 
DoD Mission Area: #154 - Mobility and Logistics Budget Activity: 


Technology 


A. RESOURCES (PROJECT LISTING ($ in thousands) 
Total 
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated 
Number Title Actual Est imate Est imate Est imate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 760 1155 1208 1888 Cont inuing Not Applicable 


D283 Airdrop Technology 760 1155 1208 1888 Cont inuing Rot Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program supports basic sirdrop technology, evaluates the feasibility and 
practicability of new concepts which have potential for increasing the mission capabilities of airdrop operations and/or the 
potential for reducing the costs in acquisition, use, and maiutenance of, airdrop systems and equipment. The airdrop research, 
development, test and evalustion (RDTE) program, which supports all of the Services, is important for the employment and resupply 
of airborne forces as vell as the resupply of conventional units. Airdrop projects are included in the critical categcry priority 


list and the Science and Technology Guide (STOG), Capabilities Categories (CAPCAT) 78-5. 


C. BASIS FOR FY 1979 RDTE UEST: Continue exploratory work in the areas of Gliding Decelerator Technolcgy, High Level Airdrop 
Technology, and Advanced Airdrop Technology. Initiate work in the areas of Righ Speed Airdrop Technology, Airdrop Siaulation, 


and Free-Drop Technology. 
D. OTHER APPROPRIATION FUNCS: Not applicable. 


EB. DETAILED BACKGROUND AND DESCRIPTION: Major areas of effort are: the validation of computer modeling of high glide 
decelerators; define and teat feasible and practical airdrop guidance and control systems; exploration of airdrop capability at 
higher aircraft drop speeds and airdrop altitudes; and continuation of advanced sirdrop technology efforts. Objectives are to 
increase airdrop operational capabilities at all altitudes and in all weather and geographical environments, increase aircraft 
drop speed and accuracy, reduce drop zone dispersion, provide the technology base for advanced sirdrop systems, and eliminate 
technical barriers hindering attainment of new airdrop capabilities. Cystems should assist in reducing airlift aircraft 
vulnerability to enemy air defense threats. 


F. RELATED ACTIVITIES: Advar.ced development (AD) Program Element (PE) 6.32.09.A, Engineering Development; PE 6.42.04.A, Joint 
Technical Coordinating Group/Airdrop; North Atlantic Treaty Organization, and Air Standardization Coordinating Committee (ASCC/ 


Program Element: #6.22.10.A 
DoD Mission Area: #154 - Mobility and Logistics 


Technology 


P44) Scendardizetion Agreemente (STANAGs); Mutual Weapons Data Development Exchange Agreements with France and Germany. 
International and inter-Service agreements and boarde are utilized to exchange information on gains in research technology and 


avoid duplication of effort through joint and combined efforts. 


G. WORK PERFORMED BY: Raytheon Corp., Boston, MA; Magnavox Corp., Fort Wayne, IN; Cubic Corp., San Diego, CA; Polhemus 
Navigetion Sciences, Inc., Burlington, VT; Pioneer, Manchester, CT; Paraflite, Inc., NI; Irving of Canada, Canada; US Army Natick 


Research and Development Command (NARADCOM), Natick, MA. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


: A computer simulation program for the flight performance of gliding decelerators vas 
completed; vork was initiated to validate computer model through flight testing. Defined gliding decelerator guidance and control 
prototype equipment. Developed simplified rigging concepts for use of energy dissipater materials. Awarded contract to study 
platform pitch fostability of airdrop at high altitudes. Initiated study to identify operationally feasible concepts for airdrop 
ground assembly aids. Established design concepts for parachutist’s jump pack for DRAGON weapon missile. Completed investigation 
to select canopy design concept for free-fall steerable reserve parachute and procured test quantities. Work initiated to 
Adentify and test ney materials for three-gallon free-drop water container. Participated in airdrop tests from Air Force Advanced 
Medium STOL Transport (AMST) Aircraft (Y¥C-14, YC-15) and YC-141B aircraft; prepared Army airdrop evaluation reporte. 


| 2. FY 1978 Program: Complete validation of gliding decelerator computer modeling through actual flight tests. Define 
(through cosputer simulation high potential guidance and control syetem(s). Evaluate medium capacity gliding decelerator for 
light performence. Continue studies on rigging concepts for integrating parachutist with accompanying equipment and weapons. 
paitiate flight testing of High Level Platform Airdrop System for pitch stability. Study and initiate feasibility testing of 
tential sirdrop ground assembly aids. Initiate a program definition study for developing techniques, equipment and facilities 
for laboratory simulation of the airdrop environment. Continue airdrop engineering and technical support to the development and 
‘test of Air Force aircraft (¥C-14, YC-15, YC-141). Complete testing of new materials for three-gallon free-drop water container. 
Conduct feasibility tests of prototype free-fall reserve parachute. 
: 
| 3. FY_1979 Planned Program: Procure prototype guidance and control eubeystem for medium capacity gliding decelerator and 
nitiate testing. Initiate design and fabrication of high capacity gliding decelerator. Complete flight testing of prototype 
components to solve pitch instability problem of High Level Airdrop Platform System. Initiate etudies on airdrop at high 
aircraft release epeeds. In accordance with plane developed in FY 1978, initiate efforts to develop laboratory siaulstion 
techniques and equipment for airdrop parameters. Complete evaluation of airdrop ground assembly aids concepts. Resume study 
_ to develop technology base for the design of free-drop resupply airdrop systems. 
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Program Fleaent: #6.22.10.A 
DoD Mission Area: #154 - Mobili and Logistica 


: 4. FY _1980 Planned Program: Complete testing of gliding decelerator with alternative guidance and control systems; conduct 
airdrop flight tests of high capacity gliding decelerator; document results of feasibility studies to date and select airdrop 
gliding decelerator systems for advanced development under Program Element 6.32.09.A, Airdrop Prototypes and Techniques, Project 
D279. Complete feasibility work on High Level Platform Airdrop System. Continue exploration of new airdrop concepts, studies un 
airdrop at high aircraft speeds, and development of laboratory simulations and equipment for airdrop. Continue efforts to provide 
date bese for design of free-drop resupply airdrop systems. 


5. Program to Completion: This is a continuing program. 


| 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.23.03.A Title: Missile Technology 
DoD Mission Area: #144 - Guided Missiles and Rockets Budget Activity: #1 - Technology Base 


Total 
Project FY 1977 FY 1978 FY 1979 Addtt fonal Est inated 
Number Actual Estimate Est imate to Completion Cost 
TOTAL FOR PROGRAM ELEMENT 27744 26276 =| 30126 Continuing Not Applicable 


A214-01 Sensors Technology 4295 4445 5459 Cont inuing Applicable 

A214-02 Guidance and Control 4667 3990 4275 Cont inuing Not Applicable 
Technology : 

A214-03 Terminal Guidance Technology 4008 3325 4146 Cont inuing Applicable 

A214-04 Propulsion Technology 2529 2232 2825 Cont inuing Applicable 

A214-05 Aerodynamics Technology 2604 2527 2841 Cont inuing Applicable 

A214-06 Ground Support Equipment $35 976 1000 Cont inuing Applicable 
Technology 

A2146-07 Nuclear Weapons Effects 172 60 Continuing Applicable 
Technology 

A214-08 Structures Technology 672 Continuing Applicable 

A214-09 Experimental Systeme 3105 Continuing Applicable 
Technology 

A214-10 Systems Concepts and 591 Cont inuing Applicable 
Analysis Technology 

A214-11 Hybrid Microelectronics : Cont inuing Applicable 
Technology 

A214-12 Simulation Research Continuing Applicable 
Technology 

4214-13 Free Flight Rocket Continuing Applicable 
Technology 

A214-14 Digital Technology Continuing Applicable 

A214-15 Sensors and Control for Cont tnuing Applicable 
Guided Projectiles 

A214-16 High Energy Laser Research Cont inv ing Applicable 

_—A214-17 Laser Technology Continuing Applicable 


Program Element: #6.23.03.A Title: Missile Technology 
NoD Mission Area: £144 - Guided Missiles and Rock Budget Activity: - Technology Base 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program includes virtually all exploratory development work conducted 
by the US Army Missile Research and Development Command to provide the technological base for future Army tactical missiles and 
improvements to currert systems. The work includes applied research, laboratory hardware and component development, and 
limited full acale experimental testing. 


C. SASIS FOR FY 1979 RDTE REQUEST: Continue exploratory development of missile related technology applicable to future missile 
systema and improvements to current systems. As a one-time requirement only, a high power test program for the Heaispheric 
Coverage Antenna (HCA) is being funded under this program element. This $1.8 million effort is referred to as the Hemispheric 
Radar Test Bed (HRTB) and is funded entirely under the Sensors Technology Area. 


D. OTHER APPROPRIATION FUNDS: None. 


[, SETAE MCE AR IPT: Tbe pregeee peeeides Arey research in miesiie en coeket tarheiegy ema supports 
iat te corcesti; depleged apetess end derelopeent af [eters eyeteee, Lf estempecers al] of the Closet sippert of 
aplorstory derelopeeet wert coodected bp the 18 Arey Wiselle feeeerch esd Deeelepeent Come to provide the techee logical base 
fer futece ond purcent Arey fective! slesile eyetess, The serch ie divided inte 1! tschoelegy arene (corresponding t» the Project 
fwtere Livied is paragraph A) i= leding seeeeta, guideuee and coetrel, terminal guidance, prepeleiog, aerodpeamice, ground support 
Seipeest, seclear veepone affects, steectqres, esperieestal epetess, eyetees coecepts acd anal yols, bpbrid sicroeletronics, 
wimaletion peeserth, Tree Plight perieis digital techn logy, seneets eed control for guided prejectiles, end laeere, The vork 
teciedes dewalopeent, breettieerd betéeare fabricotion,feeribility demnetretiens and Listiod (ull seals enperiaental testing. 


fF. SELAT aLTIVITICG: 6 Theee efforts ore cloealy related im work le the same iectenlagy sfeae being rondecied by the Defense 
ete Agerney, the U0 Ade Fores, the Ut Bory, chen Betioes! Acremagtica aad fpece ideinletreties (NASA), and by 
thet activities within the Arey. Coordiaatiog te effected threagh tateregqeecy groepe, freqeent iiaisen viaite, imdependent 
rer oe developeent, onl ielorsetion eorhenged thoough the Defemee Documentation Center al the Barienel Techoleal Information 
Service. Hapreductive effort aad duplication fe precladed by thie Information [lew aad by comceniratiag om aperlibr areas 
particslariy critica) te Anrep teeiies! slesile ceqviceeests, dct-ies eesbersbip eaiete ie vothing groupe ef the Join Technical 
foaerdinating Group, ioiet fervice Goldene s aed Gentrol Geemiiter, the Teeimicel Geerdiaeting Peeel, ond Joint Aiwy/Bery/NASA/Aic 
force: (1A0MAF) asd Berth dt ieetie Treaty firgeniestion Panels. 
i ft dnep Biseile tesseret ond Geveleperst Comeeed, Gepteriile, Aly Tesee ieetroseets, [or ., Gallas, TX; 
» enteville, AL; Boghes Alecraft Garp ras inn, Fullerton, Ay Th laden] Chere Gecparation, Buut aville, 
a 1 Arey Avlaiios Seccerel ead Pereliquent. Commed, ft. toutes, AD; 08 Arey Areemeet Eoomerch ond Gewelopeeet Comeend, Dover, NJ; 
Mertie-feeiects Corperetion, Oriemis, FL; and apprenimaiely 30 ait bone) contractors sed omnivore it ies. 
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Program Element: #6.23.93.A Title: Missile Technol 
DoD Mission Area: #144 - Guided Missiles and Rockets Budget Activity: #1 - Technology Base 


Nuclear Weapons Effects -— finalize the correlation of cable driver electromagnetic pulse data to free~field radiation; finalize 
specialized studies on specific effects of nuclear radiation of missile components; initiate a ptogram to consolidate developed 
techniques and approaches into a concise missile and rocket related nuclear hardening effort. Structures ~ continue search for 
liners/coatings to mcke filament wound composite launcher tubes reusable; demonstrate by flight firing the feasibility of large 
filament wound motor cases; experimentally determine potentialities and limitations of composite structures for missile system 
components such as fins, control surfaces, launcher members and warhead structures; complete evaluation of improved plastic 

radome materials; validate composite structures analytical programs utilizing empizical test data; develop and design analytical 
techniques for utilizing material damping properties in missile structures; develop optimal acoustical holography transducers 

and establish a three dimensional capability; apply modeling principals to interpretation of flight test data. Experimental 
Systems - begin critical components development of a fire and forget antitank seeker; field test passive radio frequency (RF) 
survetllance set; complete field tests of active radio frequency (RF) seeker; continue work on rifleman's assault weapon (RAW) 

and fcllow-through warhead; Systems Concepts and Analysis - extend force on force air defense tools to land combat applications; 
respond to system-level study requirements; support concept team technology evaluations; continue independent reseacch and 
development inforsation referral. Hybrid Microelectronics - complete design, fabrication, and demonstration of a digital 
autopilot; develop design, qualification, and repair procedures for large scale missile hybrids; demonstrate feasibility of 

a one-step automated design, analysis and fabrication system; develop design, fabrication, and assembly methods for making 
nonplaner circuit boards. Simulation Research -_complete advanced hybrid operating system; complete interim RF distributed 

source simulation capability; continue Ku Band; | hardvare expansion; develop a target simulator 

for afterburning jet plume cadiation; implement smoke effecte simulation concepts; establish design concepts and facility 
requirements for a eillimeter simulation system; continue long wave infrared capability expansion. Free Flight Rocket Technology - 
verify design of a demonstration motor via static tests and incorporate into launch/flight program; integrate low cost motor 

case, nozzle and foam launcher into demonstration program; use recoverable instrumentation package to measure mallaunch parameters; 
verify aerodynamic design with flight tests of demonstration rocket. Digital Technology - initiate development of target-machine 
independent compiler utilizing FY 1977 higher order language results for intezim language; initiate reliable programeing practices 
investigation tovard programming standards and resultant software reliability improvement; in coordination with other Services, 
define a standardized communications comwon-bussa structure for distributed microprocessors; support continued development of test 
bed. Sensors and Control for Guided Projectiles - develop hardened sensor components and sensor systems, noninertial roll rate 
systems, and control force generating techniques; eetablish mathematical models of projectile guidance loop components and error 
sources; investigate the peculiar aspects of projectile aerodynamics and control. High Energy Laser Research - complrte vork 
required for an operational closed cycle circulator system; install an electron beam gun; begin power loading tests at. 

pounds; perform laser-supported detonation wave ignition experiments. Laser Technology - no work currently programed for FY 1978. 


Program Element: #6.23.03.A Title: Missile Technologs 


DoD Mission Area: §144 — Guided Missiles and Rocke Budget Activity: #1 - Technology Base 


3. FY 19°39 Planned Program: Sensors - build and test a sidelobe, agile radar beam antenna and initiate processor design; 
develop acoustic brassboards for field testing; demonstrate Lightweight beamrider guidance for military operations in build-up 
aceaz and test carbon dioxide (CO2) beamrider guidance; fabricate and test brassboard millimeter beemrider sensozx; complete 
tracking logic for indirect fire and specify parameters for far infrared (IR) and low cost IR sensors; complete tests of 
breadboard active radio Frequency (RF) seeker; complete multienvironment active RF seeker fabrication and continue modeling of 
air defense suppression missile and antitank seekers; provide for transition of the hemispheric coverage antenna (HCA) from s low 
power antenna test bed into a high power, 360-degree hemispheric radar test tu! (RTB). (Development of the antenna was performed 
under Program Element 6.33.13, Missile/Rochet Components. iiniidiixew and Geatroel Teehnology - develop optimal traje:tory end 
optimal signal processing for false target rejection, aed teplamant all digital missile concept with pulse width modulator gyro for 
digital autopilot; develop inertial measuring unit (IMU), fyte compene, laser gprs and multisensor system and improve accelerometer 
design; complete evaluation of hardware-in-the-loop and [light test three guidance and control systems on simplified inertial 
guidance demonstration vehicle (SIG-D); flight evaluate {nimrial bearing aimbiliaed eight unit; and, perform flight evaluation 
experiments using automatic handoff from a target designation ersten ie a “Lire mma forget" type missile. Terminal Guidance - 
integrate focal plane arrays coupled to a microprocessor controlled tracker; develop advanced air defense suppression missile 
concept based on current technology and previous analysis; perform flight validation of terminal guided submissile (TGSM) seeker 
hardware; explore alternate spectral regions (such as mid-infrared) as evolving laser component technology becomes available to 
demonstrate missile guidance feasibility; continue measurements and modeling in laser, infrared, millimeter areas; improve target 
recognition and tracking point measurement capability. Propulsion - complete low exhaust signature model/correlation; complete low 
exhaust signature beamrider-compatible motor feasibility demonstration; develop new low signature propellants/binders/plasticizere 
for improved thermal stability and aging; complete reliability/cost demonstration of an optimum low cost propulsion concept; 
initiate analog motor verification of service life prediction; investigate replacement ingredients compatibility, specifications 
and performance; evaluate selected noise suppression technique; optimize and characterize improved high burning rate propellant. 
Aerodynamics - refine emall hypervelocity armor penetrator system (SPIKE) design and establish system performance; complete 
feasibility studies of SPIKE fire control and multiple leunch; perform flight test of fiber optics guidance demonstration systen; 
conduct wind tunnel test and ejection studies of subaiesile configurations; study high performance configurations for both portable 
aod manportable air defense systems; conduct assessment of plume/electromagnetic interaction. Ground Support Equipment Technology 
~ incorporate lightweight structures technology iato airborne vibration isolator; demonstrate feasibility of selected low signature 
launch techniques; fabricate and test automatic, rapid-fire launcher components; perform detail design and component test of under 
armor tracking feasibility hardware; incorporate into container/launcher the most promising characteristice of components, meter— 
fale and processes. Nuclear Weapons Effects - no work currently programed for FY 1979. Structures - incorporate composite 
structures technology into an “all plastic” missile structure and demonstrate feasibility; fabricate full scale radomes of selected 
materials, perform electromagnetic teats and determine hardness to high energy laser radiation; develop a computerized capability 
to enhance resolution of reconstructed acoustical holograms; develop structural response to random excitation analysis methods. 
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Program Flement: 6.23.03.A Title: Missile Technology 


Experimental Systems - complete all tasks to permit rifleman's assault weapon (RAW) to enter advanced technology demonstration in 
1980; complete critical components development of fire-and-forget antitank seeker. Systems Concepts and Analysis - implement smoke 
model for thin and thick obscurants; continue concept team support; assimilate independent cesearch and development results into 
current research efforts. Wybrid Microelectronics - complete development and integrate automatic design system; develop a 
non-noble thick film conductor paste; demonstrate the size and weight reduction obtained by use of large acale hybrids. Simulation 
Research - Initiate development of a millimeter simulation facility; complete implementation of distributed radio frequency (RF) 
target/clutter simulation hardware and software; complete development of an advanced system for automatically patching analog 
computers; complete development of afterburning jet plume simulator. Free Flight Rocket Technology - complete final design for 
accuracy/low cost demonstration rocket; fabricate and test rocket/launcher/vehicle demonstration system; complete plans for fult 
range (20 kilometers) flight program at White Sands Missile Range (WSMR). Digital Technology - explore minimum cost code 
generation for standard compiler; initiate standards for reitable software production techniques; continue distcihuted processing 
applications (mult{-Service); initiate development of interactive software design and test techniques. Sensors and Control for 
Guided Projectiles - continue development and testing of sensor systems, and control force generat ing 
techniques and systems; expand mathematical models of prédjectile guidance loop components and error sources; analyze circuit 
fabrication techniques. Wigh Energy Laser Research - complete design and evaluation of advanced acoustic attenuator; hegin single 
pulse contamination experiments in carbon dioxide (C02) laser gas; define best shroud contour for achieving desired cavity 
conditions. Laser Technology - no work currently programed. One hundred and efight-three professional and thirty-four support 


pecsonnel are Involved in this program. 


4. FY 1980 Planned Program: Sensors - complete system design for a track-while-scan radarg establish requirements for an 
acoustical sensors system applicable to Army needs; conduct flight testing of carbon dioxide beamrider; perform development and 
flight testing of a millimeter seeker. Guidance and Control - use analytic tools, advanced digital tectnologies, and the Flight 
proven data base developed in FY 1977-1979 to expand submissile concepts; develop trajectory shaping techniques to be applied 
to the use of combined submissile guidance and boost guidance; conduct flight evaluations to investigate problems assoc tated 
with automatic target hand-off hetween noncompatible imaging systems; further develop internal hearing stabilized pointing and 
tracking system; continue work in the areas of low cost strapdown development, laser gyro development and multisensor development; 
evaluate new accelerometers and guidance schemes to improve performance, lower cost, and reduce reaction time, and perform sled 
tests to verify results. Terminal Guidance - demonstrate automatic target recognition of a varicty of hardpoint targets through 
captive flight tests; conduct pattern recognition experiments with a modified millimeter tracker; make measurements to validate 
tracking algorithms; evaluate effects of experimental/advanced screening/camouflage smokes on sensors; perform flight tests with 
test vehicles guided by IR (infrared) seekers in the indirect fire mode. Propulsion - develop new bonding agents for HMX/RDX 
and stabilizers and evaluate for 10 year shelf life capability; provide analytical smoke prediction model to propulsion 
industry; evaluate dynamic and thermal survivability of the spinning plug nozzle in a high flame temperature environment; 
initiate demonstration of an air-augmented solid fuel ramjet propulsion system, demonstrate a low cost, braided fiberglass, case 
integral nozzle concept; initiate evaluation program for minimum signature prototype motor; expand the laser induced chemistry 
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Program Element: #6.23.03.A Title: Missile Technology 
DoD Mission Area: #144 - Guided Missiles and Rockets Budget Activity: #1 - Technology Base 


laboratory capabilities for propellant synthesis. Aerodynamics - initiate a program to study advanced aerodynamic control tech- 
niques; complete feasibility demonstration programs for fiber optics guidance and hypervelocity antiarmor concepts; stact a 
demonstration program to assess advanced concepts for air defense missiles. Structures - write manual! on selection of missile 
system components for production fabrication using conventional and advanced composite materials; apply reusability technology to 
experimental structures designs; begin subscale flight testing of structural models; continue high energy laser damage effects pro- 
gram for radome structures; continue previous year's effort on elastic-plastic structural components; monitor {independent research 
and development efforts of those companies assigned to the US Army Missile Research and Development Command to assure maximum 
utilization and benefit of this research to the Government; provide in-house analysis and deFinition of optional system approaches 
to documented weapons requirements. Ground Support Fquipment Technology - finalize parameters and perform limited flight testing 
of airborne ground support equipment tactical hardware; conduct testing of lerge container/launcher pods to include firing, envi- 
ronmental and accuracy tests; conduct full-up container testing of a composite materials container followed by modeling and valida- 
tion of design equations. Nuclear Weapons Effects - no efforts currently programed. Experimental Systems - complete hardware for 
a carbon dioxide (CO>) beamrider flight demonstration; determine feasibility of an integrated lightweight night sight and beam pro- 
jector unit; demonstrate feasibility of a mosaic array. Systems Concepts and Analysis - define future missile systems concepts; 
coordinate with US Army Training and Doctrine Command agencies to assure the integration of combat requirements and tactical 
concepts into advanced missile system planning. Hybrid Microelectronics - utilize a high density hybrid packaging technique 

in conjunction with large monolithic circuits in the miniaturization of a total guidance and contre] system such as COPPERIIFAD 
(Designation for cannon-launched guided projectile); continue the investigation of flexible active devices. Simulation Research - 
continue and or complete efforts initiated in prior years and initiate development of a simulation capability for supporting the 
guidance system technology emerging in FY 1980. Free Flight Rocket Technology - demonstrate and evaluate previous technology 
accomplishments through an integrated accuracy/low-cost technology demonstration program consisting of rocket, launcher assembly 
and vehicle in full scale firings at White Sands Missile Range (WSMR). Digital Technology - continue higher order language work 

by designing a code generator using the optimized methodology that is transportable to contractor host compilers; continue work 

on a standard buss structure for distributed micro-processor communication. “Sensors and Control for Guided Projectiles - 


confirm component design with high-g flight testing; initiate low cost sensor development for projectile terminal guidance; 


simulate new projectile guidance concepts. High Energy Laser Research - analyze; Jand 
conduct essential system oriented experiments; measure laser damage effects using short wavelength laser; address specific design 


technology requirements for high power free electron lasers. Laser Technology - no efforts currently programed. 


5. Program to Completion: This is a continuing program. 


FY 1979 RDIFE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Project: #A214-01 Title: Sensors Technol 
Program Element: #6.23.03.A Title: Missile Technology 
DoD Mission Area: #144 - Guided Missiles and Rockets Budget Activity: #1 - Technology Base 


A. DETAILED BACKGROUND AND DESCRIPTION: This project is broken down into the following eight work areas: Advanced Radar 
Technology, Acoustic Sensing and Signal Processing, Optical Command and Beamrider, Millimeter Guidance Technology, Infrared 
Homing, Radio Frequency (RF) Guidance, Seeker Design and Signal Processing, and Hemispheric Radar Test Bed. The thrust of each 
work area is as follows: Advanced Radar Technology ~- develop techniques and procedures to reduce air defense vulnerability to 
the antiradiation miasile (ARM) threat. Acoustic Sensing and Signal Processing - develop capability to locate, identify, detect 
and acquire land combat vehicles, and aircraft targets through infrared and acoustic techniques. Optical Command and Beamrider - 
develop optical command-to-line-of-sight and beamrider guidance technology on which to base future antitank and air defense 
Systems. Millimeter Guidance Technology - demonstrate the technical feasibility of millimeter beamrider guidance for antitank 
applications. (Complementary work which includes an investigation of multipath effecte and adverse weather effects is performed 
by the Ballistics Research Laboratory, Aberdeen Proving Ground, MD, in support of this work area). Infrared Homing ~ develop 
advenced infrared terminal homing capabilities for direct and indirect fire land combat and air defense rolea. RF Guidance - 
establish a technology base in active and passive RF seekers. Seeker Design and Signal processing - support the development of 
improved sensors for air defense and antitank applications through the use of modeling, analysis and simulation. Hemispheric 
Radar Test Bed - provide for transition of the hemispheric coverege antenna, developed under Program Element 6.33.13, Misesile/ 
Rocket Components, into a high power, 360-degree Hemispheric Radar Test Bed. (This is a one time requirement only for FY 1979). 


B. RELATED ACTIVITIES: Prototype sensors are subjected to field testing under the Experimental Systems technology area. 
Texalnal homing sensors are validated in flight demonstration programs under terminal guidance technology. Foreign intelligence 
is considered in the planning and execution of this work. Coordination ia continuously effccted with US Navy and US Air Force 
development activities performing sensor research and development work through partic ation in periodic Department of Defense 
(DoD) reviews and discussiona/conferences. Overall! DoD coordination of technology base fforts in guidance and control is the 
mission of the Joint Service Guidance and Control Committee which was initiated in November 1976. 


C. WORK PERFORMED BY: US Army Missile Research and Development Command, Huntaville, AL; tiughes Aircraft Corporation, Canoga 
Park, CA; RCA Corporation, Princeton, NJ; Raytheon, Bedford, MA; Texas Instruments, Inc., Dallas, TX; McDonnell Douglas 
Corporation, Saint Louis, MO; Teledyne-Brown Corporation, Huntsville, AL; Martin-Marietta Corporation, Orlando, F.; Sperry 
Microwave, Clearwater, FL; Georgia Institute of Technology, Atlanta, GA; Auburn University, Auburn, AL. 


D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 
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Project: #A214-01 Title: Sensors Technol] og: 
Program Element: #6.23.03.A Ticle: Missile Technolo 
DoD Misison Area: #144 - Guided Missiles and Rocke Budget Activity: #1 - Technology Base 


spectral regions; demonstrate degraded environment performance of improved Gallium Arsenide (GaAs) guidance; comolete static 
evaluation of carbon dioxide beamrider. Millimeter Guidance Technology - establish accuracy and resolution at{ 
t; in coordination with the Ballistics Research Laboratory, determine affects of multipath scattering at 

design antenna configurations for both tracking and guidance; design track and guidance links and perform parametric 
analysis. Infrared lioming - evaluate infrared (IR) imaging seeker with advanced tracker; evaluate available nonimaging sensors 
for land combat and air defense; specify seeker configuration for nonimaging land combat and/or air defense application; procure 
and laboratory test additional two-dimensional 1R arrays; initiate test of extreme IR and low cost IR sensors; update analytical 
modeling based on field test results; initiate advanced signal processing investigations utilizing microprocessors for indirect 
fire IR homing. Radio Frequency Guidance - conduct breadboard active seeker static and captive flight tests; develop simulation 
models and initiate active seeker performance evaluation; complete common aperture multispect rum seeker captive flight tests and 
perform six degree of freedom (Six-DOF) missile simulation of air defense suppression missile; conduct static and captive flight 
tests of multienvironment active radio Frequency seeker and initiate design and fabrication of brassboard hardware; develop 
simulation models and perform multienvironment active RF seeker six degree of freedom (Six-DOF) simulation; finalize millimeter 
seeker design and initiate hardware fabrication for drop tests; continue feasibility analysis and tests of projectile seekers. 
Seeker Design and Signal Processing - continue evaluation of tracking algorithms applicable to imaging seekers; improve digital 
data displays and data handling capability for imaging seekers; develop models of both electrooptical and millimeter sensors 
applicable to beamrider missile guidance; provide simulation support for RUSETTE seeker design improvements. 


3. FY 1979 Planned Program: The planned program will reach a peak emphasis on breadboard, brassboard or test bad «wilms2 liom 
of ten different sensor/seeker approaches based upon radio frequency, millimeter wave, infrared, electrooptical, and scmunt fe 
capabilities. Must of these components will be at a level of development to transition into advanced development, s7rim 
application or terminate at the end of FY 1979 or FY 1980. Major mission capabilities are directed at antitank, air defemen 
suppression, or air defense counter countermeasures applications. Advanced Radar Technology - Build, test, and evalusim jus 
sidelobe, ugile beam antenna; refine capabilities of modified radar with reduced signature; record radar returns and jira 
returns in laburatory; begin implementation of optimum processor; plan follow-on demonstration pregram. Acoustic Sexlmg saul 
Signal Processing - perform simulation of sensing system concepts; develop brassboard hardware for field test and evalast bon; 
conduct field and captive flight tests; expand technology base. Optical Cosmand and Beamrider - complete static demmmat rat ium 
of lightweight beamrider guidance for military operations in built-up areas application; conduct tests of carbon dionids haaarlier 
guidance in degraded environments. Millimeter Guidance Technology - develop test and evaluate brassboard millimeter haaarider) 
initiate development of experimental hardware at shorter wavelengths. Infrared homing - complete nonimaging longer =¢selengtti 
infrared sensor/seeker; evaluate two-dimensional array technology in seeker configuration; specify guidance sensor paitumminte fur 
extreme infrared (IR) and low cost IR sensors; complete advanced tracking logic for indirect fire; and evaluate two~ il bimemat f coin 
infrared (IR) arrays for strapdown applications. Radio Frequency Guidance - complete captive flight teste of breadboard act iwe 
seeker; evaluate active seeker designs and potential for system application; complete multienvironment active radio Iraq mentr 


Project: #A214-01 Title: Sensors Technologs 
Program Element: #6.23.03.A Title: Missile Technolo 
DoD Mission Area: #144 - Guided Missiles and Rockets Budget Activity: #1 - Technology Base 


seeker brassboard fabrication; continue modeling and simulation for air defense suppression missile and antiarmor; initiate 
projectile seeker development; complete millimeter seeker fabrication and initiate drop tests. Seeker design and signal 
processing — integrate alcroprocessor/tracker with infrared focal plane arrays; continue modeling efforts for either millimeter 
or electrooptical sensors. Hemispheric Radar Test Bed - provide for transition of the hemtepheric coverage antenna from a low 
power antenna test bed into a high power, 360-degree hemispheric radar test bed. Twenty-six professional and six support 
personnel are involved in the program. 


4. FY 1986 Planned Program: Advanced Radar Technology - complete system design of track-while-scan quiet radar and tntegrate 
solid state X-band transmitter; complete second generation process for quiet radar; begin integration 
of track-while-scan radar. Acoustic Sensing and Signal Processing - establish requirements for an acoustical seniors system 
applicable to Army needs; initiate development on contract for prototype acoustical system; maintain technology vase in infrared 
detection and acquisition. Optical Command and Beamrider - conduct flight tests on carbon dioxide beamrider. Millimeter Guidance 
Technology - conduct flight test on millimeter beamrider. Infrared Homing - specify two-dimensional seeker for indirect fire 
evaluation; specify a strapdown guidance seeker for utilizing an integrated focal plane array; evaluate extreme IR and low cost 
prototype seeker hardware; assess state-of-the-art of multispectral integrated focal plane array technology for target discrim{- 
nation and its potential for Army tactical guidance application. Radio Frequency (RF) Guidance - conduct millimeter seeker 
development and flight teste; complete multienvironment active radio frequency seeker development and flight tests; conduct 
multimode guidance development for air defense. Seeker Design and Signal Processing - complete performance analysis of atllimeter 
beamrider; prepare specifications on image processing; fabricate a silicon on sapphire digital logic tracker using distributed 


process ing. 


5. Program to Completion: This is a continuing program. 


Major Milestones: Not Applicable. 
7. Resources ($ in thousands): 


Additional Total 
FY 1980 to Estimated 
Estimate Completion Costs 


PDTE,A: Funds $323 Continuing Not Applicable 
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Program Element: #6.26.01.A Title: Tank and Automotive Technolo 
DoD Mission Area: #149 - Land Mobility Technolo Budget Activity: 


prospective threats in any specified operational environment; (2) minimize the total costs of these systems; (3) reduce time and 
risks of new development; and (4) increase survivability and efficiency. 


F. RELATED ACTIVITIES: Specific programs related to the technical areas of this program element (PE) are: PE 6.11.02.A, 
Project F22, Research in Vehicle Mobility; PE 6.21.05.A, Materials; PE 6.26.03.A, Large Caliber and Nuclear Technology; 

PE 6.27.33.A, Mobility Equipment Technology; PE 6.26.18.A, Ballistics Technology; PE 6.31.02.A, Materiales Scale-up; PE 6.32.01.A, 
Aircraft Power Plants and Propulsion; PE 6.36.08.A, Tank Gun Development and Tank Ammunition; PE 6.36.21.A, Vehicle Fngine 
Development; PE 6.36.24.A, Mobility; PE 6.23.79.A, Test Measurement and Diagnostic Equipment; and PE 6.36.02.A, Advanced Land 
Mobility System Concepts. Close relationship is maintained with other Services and Governmental agencies. Research and 
developwent information concerning Combat, Tactical and Special Purpose Vehicles is also being exchariged via data exchange 
agreements with allied countries. Exchange of technical reports and frequent liaison by all agencies concerned occurs to insure 
coordination and avoids duplication of effort. Increased emphasis is being placed upon close collaboration with NATO countries. > 


G. WORK PERPORMED BY: US Army Tank-Automotive Research and Development Command, Warren, MI, has the responsibility for the 
implewentatioe of this program. Other Army in-house developing organizations that support this pregram are: US Army lest and 
Evaluation Command, Aberdeen, MD; Waterways Experiment Station, Vicksburg, MS; and Cold Region Research and Engineer ing 
Laboratory, Wamover, NH. Major ontractors participating in the program are: Stevens Institute of Technology, Hoboken, NJ; 
Purdue University, Lafayette, IN; General Motors, Detroit, MI; Wayne State University, Detroit, MI; National Waterlift Company, 
Kalamazoo, MI, Lockheed Corporation, Huntsville, AL; Williams Research Laboratory, Walled Lake, MI; Chrysler Corporation, 
Detroit, MI; aad Systems Consultants, Inc., Washington, DC. 


H. PROGRAM ACCOMPLISIIMENTS AND FUTURE PROGRAMS: 


: The Gas Turbine engine currently in the XM] Taal had jtu geieels in thie progres. 

of “behind-the-plate” effects of antipersonnel and high explosive mmtiftent ((AT) rounds ene soap ad ed 
onl © Geers Gamenl prepared. Technical support was provided during fabrication of the High Mekiiiey/Agility Teat fehicie (WLRAE) 
thaaeis, on well as design and fabrication of the turret, weapon pod and fire control system. Orrtnal miveeced survives eilitp 
tet hed stedims were completed. Automatic defense system efforts, such as the detereination of the feamibiiire af eceset Le 
detect ios of ettemk helicopters by buttoned-up combst vehicles and construction and field test of am sutemetic chest def ent ioe 
ond dlecriaiasiey system, warning display, and countermeasure selection system was accomplisied. 4A radar aigneiure sequistf im 
eyetes oes [nbrirated and employed to measure the cross-section of several absorbing materials in the pale of paenlee 
TSasterseaeeres. An acoustic signature reduction program was initiated. The first generation survivehiliny eptiniration endal 
=e sctveplisied. A survey was initiated to define the Chemical Bacteriological and Radiological (CER) protection rete for 
toch rekirie tppe. The design of two cargo versions of the 10-ton High Mobility Tactical Tracks (B4TT) sas te 
fhevolopeest ees initiated for minimum cooled ceramic component diesel engines. 


Program Element: #6,26,0L.A Title: Tank and Automotive Technolo 
DoD Misston Area: #149 - Land Mobilit Budget Activity: #1 - Technolo 


2. FY 1978 Program: Efforts initiated in FY 1977 will be continued. New systems integration approaches to combat velicles 
will be explored and future concepts proposed. The Automatic Defense System will continue development to demonstrate feasibility. 
Efforts to enhance combat vehicle survivability will occur. Turbine componeat research will continue to increase flecibility and 
efficiency of turbine engines. A new approach to suspensions, the loopwheel, will begin fabrication. The in~arm suspension 
system will be fabricated which will permit reduction of combat vehicle height and increase interior space available. Exploratory 
development of a minimum cooled ceramic engine will be initiated. Improved track designs for light armored vehicles will complete 
exploratory development. New approaches to weapon station design will be initiated. 


3. FY 1979 Planned Program: Efforts initiated in FY 1978 will be continued and new efforts started. Ballistic evaluation 
on new candidate materials for armored vehicle application will be initiated. Additional efforts to provide advanced counter~ 
measures will occur. Efforts to examine compartmenting of combat vehicles will be initiated. Hardware fabrication of Advanced 
Turbine components will be initiated. Fabrication of a diesel engine employing ceramics will occur to demonstrate technical 
feasibility. The incorporation of nonmetallic materials into vehicle components to increase strength and reduce weight will be 
examined. Development of new track rubber components will be initiated. The increase in funding over FY 1978 is due to design 
engineering efforts for hardware fabrication of advanced turbine components and the radical new approaches to rapid fire terminal 
homing defensive weapons system, and hardware fabrication of advanced techniques to enhance military vehicle survivability. 


4. FY 1980 Planned Program: Prior efforts will be continued and new programs initiated. The 27- to 45-ton variable 
parameter test bed vehicle support will be continued to the completion of test programs. Prototype structures will be fabricated 
and tested for development of optimum energy absorption systems against mine blasts. Automatic Defense System concept designs 
for vehicle application will be completed and prepared for user evaluation. Design of countermeasures to reduce vulnerability 
will be expanded to encompass new threat areas and provide maximum military effectiveness. The survivability optimization model 
will be fully operational. Chemical Bacteriological Nuclear (CBN) protection systems integration of most effective protection 


devices will be accomplished. 
5. Program to Completion: This is a continuing progran. 


Program Element: £6.26.03.A 


DoD Mission Area: 


Project 
Number 

AH18-01 
AH18-02 
AH18-03 
AH18-06 
AHL8-05 
AN1L8-06 


AH1L8-07 
AHLEB-08 


_AHL8-09 


AH18-10 
AH18-11 
AH18-12 
AHL8-13 


AH18-14 


AH78 
AH79 


TOTAL FOR PROGRAM ELEMENT 


Armored Fighting Vehicles 
(Large Caliber Systems) 
Armored Fighting Vehicles 
(Medium Caliber Vehicles) 
Armored Fighting Vehicles 

(Precision Armaments) 
Infantry Armament Systems 
Artillery Armament Systems 
Artillery Closed Loop Fire 

Control Systems 
Combat Aviation/Air Defense 
Combat Engineer Armament 

Support 
Energetic Materials 

Technology 
Weapons Technology 
Munitions Technology 
Weapons Munitions Interface 
Nuclear Munitions 

Technology (FY 1977 

PE 6.26.15.A) 

Fuze Technology 

FY 1977 PE 6.26.16.A 

FY 1978 PE 6.21.20.A 
Armament Technology 
Munitions Technology 

(FY 1977 PE 6.26.17.A) 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


BO Esl MY EAE RA AES Bt 
Title: Large Caliber and Nuclear Technolo 
#1 - Technology Base 


#145 - Guns and Related Technol 


FY 1978 
Estimate 


Budget Activity: 


FY 1979 
Estimate 


FY 1980 
Estimate 


Additional 


to Comletion 
Cont inuing 


Cont inuing 
Cont inuing 


Cont inuing 
Cont inuing 
Cont inuing 


Cont inuing 
Cont inuing 


Cont inuing 


Continuing 
Cont inuing 
Continuing 
Cont inuing 


Cont inuing 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 


Not Applicable 


Total 

Est imated 
Costes 

Not Applicable 


Not Applicable 
Not Applicable 


Not ApplicabJe 
Not Applicable 
Not Applicable 


Not Applicable 
Not Applicable 


Not Applicabie 


Not Applicable 
Not Applicable 
Not Applicable 

Applicable 


Applicable 
Applicable 
Applicable 
Applicable 
Applicable 


Applicable 


Program Element: #6.26.03.A Title: Large Caliber and Nuclear Technolo 
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B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objective of this program is to develop and maintain a technology base 


999 MB OS es A ed 
upon which advanced and engineering development of major caliber weapon systems and munitions can be initiated and sustained. 


C. BASIS POR FY 1979 RDTE UEST: These funds will support the development and maint enance of a large caliber weapon systema 
technology base encompassing the technica! areas related to propellant charges, cannons, proj ectiles, fuzes and other asunitions. 


» APP EOF ELAT 108 ) at Appl eb be, 


fe. SNE SS Se Tie Large Caliber and Nuclear Technology project performs exploratory developeent and 
ey mapper ing 6 1 in weeps ond mnt doe technciogy. The product of this effort is used to conceptualize 
cevelatigeary weages aed eenicioee eet oe all wm define ways of product improving the current systems to extend their 
weelel life, The proqres pe coer Lhe aypeto mrimnted technical areas embracing armor, infantry, field artillery, sir 
defense artillery, aviation, combat angissering aed the support technologies of energetic materials (explosives, propellants, 
aad pprotecheics), <amponm, cewreit tone! aenitions, muclear wmitions and wespon/sunition interface. The investigations develop 
ith herivete aod soalytic tools to sodeee epetem performance and identify problem areas. The resulting data base forme the 
foumietios fer oll sobesqeent large caliber weap med munition advanced and engineering developments. 


F. RELATED ACTIVITIES: Prior to FY 1978, the activity in this area was conducted in Program Elements 6.26.03.A (AH7A), Armament 
Technology; 6.26.17.A (AH79), Munitions Technology; 6.26.15.A (Ail 74), Nuclear Munitions; and 6.26.17.A (AH 77), Fuze Technology. 
During FY 1978, fuze technology efforts were conducted in Program Element 6.21.20.A (Fuze, Nuclear Weapon Effects, Fluidics). 
Technical areas of this program for FY 1979 are related to Program Elements 6.26.17.A, Small Caliber and Fire Control Technology, 
6.26.18.A, Ballistics Technology, and numerous advanced and engineering development projects. Coordination of similar efforte 
conducted by the Air Force and Navy is accomplished by visits of technical personnel, interagency meetings, and Tri-Service 
reviews and workshops to encourage crose-fertilization and preclude unnecessary duplication. 


Gc. Wee = Km-lmuse work is conducted at the US Army Armament Researct. and Nevelopment Command facilities located at 
Dorar, wm, , Bl, quill Edgewood, MD). Contract support is provided by Aircraft Armaments, Inc., Cockeysville, MD; Aerojet, 
Azens, Chg APCO, Wilmingtmm, MA; Batelle Memorial Institute, Columbus, OW3 Celspan, Buffalo, NY; Chamberlain, Waterloo, IA; 
Firestess, Liven, Of; Ford-Amrospace and Cosmmications, Newport Beach, CA; Honeywell, Hopkins, MN; Northrop, Ansheim, CA; 
Lenders dosecieten, Hashes, Hl; Space Research Corporation, Troy, VT; Texas Instrumente, Dallas, TX; and numerous other saall 
ees a 


ce PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: . 


1. FY 1977 and Prior Accomplishments: Studies and tests were performed on numerous extended range artillery aunition 
; concepts. Medium caliber anti-armor automatic cannons were demonstrated with burst fire which can defeat tank armor. Cannon- 
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Program Element: #6.26.03.A Title: Large CGaliher and Nuclear Technolo 
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launched beam rider projectile components were fabricated and successfully teated which show promise of significantly increasiag 
the probability of hit. Techniques which can significantly reduce propellant ignition delay and variance were demonstrated. 
Alternative explosive fills for all high use munitions were developed and qualified for use during mobilization. The design, 
fabrication and installation of an automated gun laying system was completed in an M1O9A1 howitzer during the 4Q FY 1977, 
Terminal ballistic performance testing of high velocity medium caliber kinetic energy projectiles was completed. Laser Link 
guidance was successfully demonstrated under blast, smoke, and haze envirouments for the Cannon Launched Beam Rider Projectile 
(CLBRP). 155mm projectiles were successfully fired with non-metallic rotating bands. Millimeter wave radiometer tests 
confirmed feasibility as a sensor for the SADARM (Search and Destroy Armor) artillery projectile. Analytical and simulaticn 
results indicated that the fire-and-forget artillery projectile CHAMP (Command Homing Artillery Modular Projectile) v‘ll meet 
its performance objective. Extended range artillery projectile concepts were demonst rated which provided a basis for che FY 1979 
program. Potential methods improving warhead effectiveness and propellant formulations were investigated. Fabrication of a 
model demonstrating new safing and arming devices was initiated in FY 1977. 


: 2. FY 1978 Program: Feasibility demonstrations of SADARM and STAFF (Smart Target Actuated Fire and Forget) projectiles 

will be conducted. The STAFF is a highly promising direct fire anti-armor projectile which eliminater the necessity for precise 
afming and tracking by a gunner. Baseline designs, hardware iabrication, and flight tests wilt be completed for the CLBRP. Test 
and evalvation of a “fire-on-the-mve" miss distance sensor for tanks will be performed. The automatic gun laying system howitzer 
will be evaluated at the artillery echool in Ft. Sill, (K. A second test bed vehicle will he fabricated which incorporates 

full on-board fire control and location reference capability. A compressible fluid recoil mechanism will be fabricated and teated. 
- Tests of energetic materials and propellants will continue to increase performaice and reduce vulnerability. Reduction of gun 
_tube wear and erosion will be studied and tested through analysis of propellant additives, use of plating or gun tube liners, 

and alternate projectile rotating bands. Efforts will continue on a unique safe ard are device for nuclear weapons. 


3. FY 1979 Planned Program: The "fire-on-the-move" miss distance sensor will be integrated with an M60 tank for test firings. 
,CLBRP subsystem concepts will be investigated to incorporate technology advances for operations in low-visibiiity conditions. 
Baseline configurations for an advanced self-propelled howitzer will be formulated which incorporates the most recent technology 
to increase rate-of-fire, accuracy, and survivability. SADARM will be subjected to a full-up, live warhead demonstration. The 
automatic gun laying howitzer test vehicles will become part of a BLAST (Battery Level Automated System Technology) test hed 
configuration. Improved mine counter-measure features will be evaluated, and a dual influence ground based sensor for stand-off 
‘mines will be demonstrated. Tests of energetic materials and propellants will continue to reduce wear, increase performance, and 
reduce vulnerability. A Liquid propellant will be synthesized for potential use in artitlery and high velocity weapons. A saall- 
jeneke test fixture will be fabricated and tested for velocity and pressure uniformity. A "low-G" sensor will be integrated into a 
unique signel generating safe and arm device for nuclear munitions. Studies of radio frequency (RF), optical, and electrostatic 


fuze concepts will be conducted. Funding changes from FY 1978 are the result of revalidated priorities. 


| 
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&. FY 1980 P’anned Program: Exploratory development of a closed loop fire control system for artillery will be completed 
and trensitioned into advanced development. Field tests of guidance links for Cannoa Launched Beam Rider Projectile (CLBRP) will be 
conducted. Guided mortar projectile feasibility will be analyzed. A full-up feasibility firing demonstration of Command Modular 
Projectile (CHAMP) will be performed. Tests of the liquid propellant fixture will continue. Improved propelling charge and warhead 
design will be evaluated based on technology efforts of FY 1978 and FY 1979. Programe to improve reliability, availability and 
maintainability aspects of nuclear munitions will be investigated. Fuzing concepte for hypervelocity automatic cannons will be 


formulated. 


5S. Progran to Completion: This is a continuing progran. 
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COTE. APTA ATICN MEET: Hot Applicahte. 


£Z. DETAILED BACKGROUND AND DESCRIPTION: The Smal! Caliber and Fire Control Technology project performs exploratory development 
and necessary supporting research in weapons and munitions technology. The product of this effort is used to conceptualize 
revolutionary weapon and munition systems as well as define ways of product improving the current systems te extend their useful 
life. The program scope covers the system oriented technical areas of combat vehicles, aircraft armament, infantry weapons, air 
defense, and the base technology areas embracing fire control and armaments technologies. The investigations develop both 
herdvere and analytic tools to assess system performance and identify problem areas. The resulting data base forms the foundation 
for all subsequent small caliber weapon, fire control, and munition advanced and engineering developments. 
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Program Element: #6.2u.17.A Title: Small Caliber and Fire Control Technolo 
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fF. BELATED ACTIVI} ES : Fring te FY 1978, the sctivindy in this ares cae cumducted bb Program Elesante 6,20.0).4 (ara), 
Abnement T i sl 6.7. A (Ant), Benttions Tacteology. Technical areas of this progvae fer FP DS ove related 

te Frogrem Elemente 6.30.03 (M00), Large Golder and Gecieer Techoology: §.20.08.4, Wal ietice Tacheclogy; sed merous 
eiventead ond emgineeriag developmen? projects, Goordiaetion of slellar elfarte comdected bp the ALY Forte aml Bavy fa 
accompli tehed by ¥iaite of technical porecnnel, jotereagency eestiogs, ated Gii-eereice reviews and eorksinps to eprosrege cree 
fertiieet ion sed preclde wuieressery dep) teat len. 


? foe er ie teniected at the 2S dey Armament Reaeapeh eed Bere toperet Commend fact) bite 
Let a a r, 0) dbecdeen, MO) ead Eigewned, 0. Conteera eeppert ie provided by Aircraft Arnamanta, Imc., Cackeyevi lia, 
AO) hettelis Heencial tnettete, toluiee, OF; Neseqeed |, Repk ina, A) etd peer other omel |) cont recess. 


B. PROGRAM ACOOMPLLSIMOOTTH yet FUTURE FAMILAR 4 

i. r ; 2 Low Bepereden dette Geen teat beds eoccenefully deeemetreted the 
nice thee : Slee ic gene ces be contnolled co seers piepoiet beret aceurerp. fale rifle peotety pen 
destnetveted the relationship between iepulea eed beret pete perelttisg sere ebeested rifles end sachinegees to be dew Lonp aed 
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2. FY 1978 Program: Fabrication and system integrations will be initiated on a multi-function fire control test bed. 


Initial evaluation of a carbon dioxide (C02) laser range finder/cesignator. Initial analysis of a dual purpose, high explosive, 
retro-reflective, round. Analysis of new weapon and ammunition concepts to improve performance and reduce weight. Explocatory 
development will begin on a Future Automatic Cannon System (FACS). User conceptual teste will be conducted on an advanced rifle 
system using the Salvo Bullet Rifle concept. Investigate and establish detais designe and perform characteristics for low-drag 
HE projectile designs including consolidated propellant charge and reduced erosion propellants. Technological problems of a 
universal nature to the accomplishment of the fire coutrol mission will be addressed. Those areas having broad application to 
the ground-to-ground, ground-to-air, air-to-ground, and air-to-air scenarios will be emphasized. In particular, automatic 
target cueing of potential targets will be explored. Unique and novel means of implementing automatic target tracking via a 
combination of electro-optic and microprocessor technologies will be exploited. 
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3. FY 1979 Planned Program: Fabrication and system integration of the multifunction fire control test bed will be completed. 
Fabrication with testing of the carbon dioxide (C02) laser range finder/designator. Exploratory development with che FACS will 
be completed and transitioned into advanced development. Design alternatives for thin walled cartridge cases will be evaluated. 
The HE/HEDP retro-reflective round design will be completed. Breadhoard design, fabrication, and testing of automatic target 
cueing for fire control will be accomplished. Optical coatings and reliable optical bonding means will be explored toward 
improving the optical efficiency and mechanical integrity of fire control optical elements. Investigation of methods to attenuate 
and control recoil forces will be continued with the effort concentrated on development of concepts and devices which shoved most 
potential during FY 1978. Refinements will be made to the techniques for synthesizing a weapon mechanism, for sensitivity 
analysis and optimization, and for automating mechanism designs. Optimum gas generation control techniques will be demonstrated. 
New liquid propellant design concepts will be established. Assess material properties and processing techniques for advanced 


muntions concepts. 


4. FY 1980 Planned Program: The milei{-function fire control test bed will complete field tests. Concept studies for 
millimeter radar, improvements to the multi-function test bed, automatic cueing, and improved stabilized sights will be initiated 
in s system context. Conceptual breadboard hardware will be designed to support system definitions of new individual weapons. 
Nitramine based propellant studies will be conducted. A solid caseless asmunition state-of-the-art survey will be conducted. 
Weapon/ammuniton/propellant interfacing will be studied using higher volumetric impetus propulsion systems. Continue efforts with 


innovative materials and processing techniques. 


5. Program to Completion: This is a continuing program. 
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Program Element: #6.26.18.A Title: Ballistics Technolo 
DoD Mission Area: #145 ~- Guns and Related Teclmolo Budget Activity: #1 - Technology Base 


RESOURCES (PROJECT LISTING): ($ in thousands} 


Total 
Project FY 1977 FY 1978 FY 1979 FY 1989 Addit ional Eatiuated 
Nusber Title Actual Estimate Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 18133 17507 18309 17570 Cont inuing Not Applicable 


AH80-01 Propulsion Dynamics and 2695 2605 3508 3500 Continuing Not Applicable 
Interfacing 

AH80-02 Launch and Flight Dynamics 1500 690 900 900 Continuing Not Applicable 

AHB0-03 Firing Table Techniques and 850 - 800 898 900 Cont inuing Not Applicable 
Product iou 

AHBO-04 Warhead Mechanics 2409 3710 2830 Cont inuing Not Applicable 

AH80-05 Terminal Effects and Armor 3793 4597 4231 Continuing Not Applicable 
Dynamics 

All80-06 Armor Vulnerability Tech- Continuing Not Applicable 
nology 

AH80-07 Target Vulnerability and Cont inuing Not Applicable 
Lethality 

AH80-08 Vulnerability Reduction and 1000 Continuing Not Applicable 
Survivability , 

AH80-09 Weapon Systems Analysis and 1470 < 1590 Continuing Not Applicable 
Modelling 


AHB0-10 Advanced Technology Concepts 1270 1160 1000 Continuing 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objective of this program is to develop and maintain a ballistics 

technology base assuring a solid foundation upon which advanced and engineering development of weapon systems can be initisted 

and sustained. The focus is on exploratory development in support of the armaments laboratories and the solution of critical 
problems in propelling charge design, armor penetration, vulnerability to fire, and warhead effectiveness. The intent ia to produce 
an integrated program of analysis, experiment, and test demonstration that emphasizes advanced concepts in the technical areae 

of ballistice. 


Program Element: #6.26.18.A Title: Ballistics Technolo 
DoD Misefon Area: #145 - Gung anc Related Technology Budget Activity: #l - Technology Base 


C. BASIS FOR FY 1979 RDTE UEST: This program will support the continued development of a ballistics technology base, exploita- 
tion of significant technological opportunities in armour design, shaped charge warheads and gun propulsion design, and the conducc 
of tests and analysis to reduce vulnerability of weapon systems. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRIP N: The Ballistics Technology Program fucuses on describing closed system combustion 
processes (interior ballistics), interactions between the launching mechanism and projectile (transitional ballistics), dynamics 
of projectile flight (exterior ballistics), and the coupling of the projectile and target (terminal ballistics). The ability 

to comprehensively describe ballistic phenomena is of critical importance to the succesaful prosecution of advanced and engineering 
development of weapon systems. State-of-the-art concepts can be identified, developed and evalueted without resorting to costly 
and time consuming trial-and-error methods. In addition, the BalJistics Technology Program develops vulnerability assessment 
techniques which are used by Army-wide developmental activities to identify system weaknesses and appropriate design changes prior 
to production. This formalized vulnerability assesement/vulnerability reduction effort hes led to improved survivability of 
recently developed Army materiel, and defines weaknesses in eneny equipment which are exploited by weapons designers. 


WT: tallietic tetheolegy efferte coodectet in this program ave relate! te dewelopeental activity ia progres 
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the Ale Torce and Savy. CGenrdingtion is accoeplished by vielte of techetcal persamiel, leteregeney preep seetings, ad Tri-arrice 
werishope to emcoetage qtrese-fertiilest ina of idees ond prerlods ninneeeeary deplicetion ef efferte. 
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iM; Emerge Beeeereh and bevelopeest Adeialetret ies, Onb Pidge TH, Lawrence Livers Laboratories, ben Freciecs, Chj Mireetome 
Tire aed fubber, dicen, (8; Thinkol Corporetion, Srigham Clty, (T) aed seme poe other eal cont oecters. 
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profile on cube exit. Computational capabilities for aerodynamic flow evaluations have been developed which provide a valuable 
tool for projectile flight stability analysis. During FY 1977 a comprehensive analytical/experimental investigation of fragment 
shape effort on lethality was completed. Advancements were made in the description process of high priority targets for 
vulnerability and lethality analysis. Testing has been initiated on a conceptual blast suppressor capable of reducing blast 
overpressure at crew locetions. A 140 Gigahertz (GHz) tracking radar was fabricated and demonstrated high tracking accuracy of 
armored targets. A segment of these tests were conducted jointly with MIRADCOM. 


2. FY 1978 Program: Advanced propellant technology will be applied to increase performance and decrease vulnerability of 
high-velocity ammunition. The in-bore dynamics model will be validated to develop a predictive description of the interface 
conditions between projectile, tube, and mount while the projectile travels in-bore. A high length to diameter ratio, csrgo- 
carrying projectile with a non-conical boattail which provides stable flight at all velocities, increased accuracy, and 
increased range will be test flown. New mechanisms of controlled fragmentation mechanisms will be examined for technical 
feasibility. New techniques which tailor the kinetic energy distributions of shaped charge warheads will be evaluated. Investi- 
gations of design concepts to minimize damage to armored vehicles produced by deflagrations in munition storage compartments will 
be continued. Expanded emphasis will be placed on determining the vulnerability of logistical and tactical targets including 
weneration of target description and probability of path through automation. Parametric analysis of lethality rescue range for 
conceptual extended rang> artillery ammunities will be completed. 


3. FY 1979 Planned Program: A comparison of three major propulsions schemes—travelling charge, consolidated propellant, and 
liquid propellant charge will be completed. Emphasis will continue on the applications of modelling to minimize and control 
erratic launch behavior of projectiles; the sercdynamics of special projectile shapes; and verification of flight dynamics models. 
Effort will coniinue on reduction of munitions sensitivity and improvement of fragmentation effects. Use of composite materiels 
for improved kinetic energy will be studied. Analysis will continue for determining vulnerability and effectiveness of ordnance 
materiel und target arrays to assist in assessing lethality of developmental munitions. Vulnerability studies will be developed 
to provide the basis for recommendations to increase survivability of commend, control, and communications elevate. Projectiles 
with higher striking velocities will be evaluated. The 140 Giz tracking radar will be tested to determine performance with air 
defense and anti-armor gun systems. Changes in project funding levels from FY 1978 are the result of revalidated friorities. 


4. FY 1980 Pianned Program: Eaphasis will continue on generation and application of advanced ballistic technology to 
propellant« and reduction of wear through improved charge design. Ballistic range tests will be conducted to confirm aerodynasics 
performance of unusual shaped projectiles and special purpose shells. Techniques will be optimized to improve fragment beam 
control and to counter the effectiveness of anti-armor warheads. Armor dynamics efforts will emphasize: modelling of 
structural reeponse; hyper-velocity projectile technology; and methodology for blast wave propagations and predictions. 
Vulnerability data will be developed for a broad spectrum of materiel and equipment. The benefits of vacious vulnerability 
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Program Element: £6.26.18.A Title: Ballistics 3 
DoD Miseion Area: #145 - Guns and Related Technolozy Budget Activity: #1 - Technology Base 


t 


reduction techniques will be quantified. Specific milestones will be established in development and application of millimeter 
wave radar to aircraft tracking and in particle beam technology. 


5S. Programs to Completion: This is a continuing program. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
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Program Element: #6.26.22.A Title: Chemical Munitions and Chemical Combat S 
DoD Mission Area: #135 - Chemical-Biolo ical warfare Budget Activity: #1 - Technolo Base 


Technology Base 
A. RESOURCES PRO_ECT LISTING): 


$ in thousands 


. . Total 
Project FY 1977 FY 1978 FY 1479 FY 1980 Additional Estimated 
Nuaber_ Title Actual Sgtimace Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 3387 3220 5231 4601 Cont inuing Not Applicable 
ASS4 Chemical Munitions and 3582 3220 5231 4601 Cont inuing Not Applicable 


Chemical Combat Support 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Union of Soviet Socialist Republics (USSR) hes developed and continues 

to improve upon its formidable chemical warfare capabilities. These capabilities represent a threat to the eurvival of US 

(and North Atlantic Treaty Organization (NATO)) Forcee. The US needs a program to counter (deter) that threat by exploitation of 
state-of-the-art concepts and creation of a broad technology base to support development of a selective cheetcal response 
capability. This project supports that need by providing for the technology base to support chemical munitions (binary lethal 
and incapacitating) and chemical combat support materiel (flame, smoke, incendiary and civil disturbance/tactical irritant) 
development. Specifically, this project applies the results of basic research to the exploratory development of previously 
mentioned chemical wsunitions and chemical combat support weapon systems in meeting stated Arey requirements. Additionally, the 
Aray has been designated the Executive Agent for RDTE of chemical weapons and chemical-biological defense for the Department of 
Defense (DoD). As such, there is a need for a project to support DoD-wide requirements in chemical weapen systers development. 


This project provides for such support. 


C. BASIS FOR FY 1979 RDTE REQUEST: To provide technical support to munitions development to assure the most efficient /least 
risk munition development; determine scale-up Co mmition parameters for selected intermediate volatility or highly persistent 
agents for weaponization purpose; complete exploratory development of extended range projectiles and light weight mobile systems; 
continue investigation of concepts for bulk mixing techniques, modular aunit ions and land mines; continuc evaluation of 
potential new binary agents; devise practical methods for field cssessment of <imulants and develop analytical quality control 
standards for new binary chemical] intermediates; and determine the long-term stability and compatibility of new binary chemical 


intermediates for muniticns design and shelf-life purposes. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


Path he nee ened 
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Program Element: #6.26.22.A Title: Chemica] Munitions and Chemical Combat S 
DoD Mission Area: #135 - Chemical-Biological Warfar Budget Activity: #: - Technolo 


Technology Base 


E, DETAILED BACKGROUND AND DESCRIPTION: This program element supports the entire Department of Defense (DoD) chemical rechnology 
base on which development of deterrent/retaliatory and combat support chemical weapons depends. It addresses in-depth explorators 
investigations in the following areas: (1) Lethal Chemical A ents/Weapons: Encompasses applied research activities associated 
with physical and analytical chemistry of potential lethei chemical systems; exploratory development of binary lethal chemical 
agents of various degrees of volatility to be used with a variety of munitions types with a resultant capability for ofr or around 
delivery using standard and advanced weapons systema; and appiied research leading to an smderstanding of phenomena which enhance 
the threat and effectiveness of these agents; (2) Incapacitating Chemical A ents /W ons: Includes searches for new, more potent, 
shorter onset time, shorter effects duration, percutaneously active, and very safe to handle incapacitants; developing effective 
means for exploitation of these agents; and tdentifying the physical and chemtcal characteristics of these agents; (3) Chemical 
Combat Stpport Systems: Includes accelerated search for improved multi-spectral smoke/aercsol screening materiale and delivery 
systema to cover visual through microwave regions of the electromagnetic spectrum; and provides for large area screening 
cepability with minimum logistics burden. Also included are the development and evalustion of new chemical compounds for rict 
control agents, flame and incendiary materials, development of concepts for their use and the establishment of feasibility of 
munitions responsive to the concepts. This effort originally consisted of 6.26.19.A, Chemical Combat Support and 6.26.20.A, 
Chemical Munitions Technology. These efforts were incorporated into 6.26.22 (single program element funding). 


F. RELATED ACTIVITIES : Investigations under this project provide the essent‘al exploratory effort in lethal, incapacitating, and 
riot contrel agents and munitions and the total technology base for the entire Department of Defense; no comparable work is done 
by the other Services, and coordination is maintained with them to assure provision of the technology essential to their develop- 
ment needs. Close coordination is maintained between the investigative groups to preclude duplicative effort through joint working 
and coordinating groups. Coordination and cooperation is mintained with the United Kingdom (UK), Canada, and Australia. 

Related technical investigations are conducted under PE 6.27.06, “CB Defense and General Investigations". 


G. WORK PERFORMED BY: US Arey Chemical Systems Laboratory, Edgewood, MD; University of Ok} ahoma, Norman, OK; Ivy Research 
Laboratory, Philadelphia, PA; Ceorgia Institute of Technology, Atlanta, GA; General Electric Corporation, Pittsfield, MD; 
Dugway Proving Ground, Dugway, UT; and White Sands Missile Range, White Sands, NM. 


4 COMPLISHMENTS AND FUTURE PROGRAMS: 


4 
_ 


H, PROGRAM 


1. FY 1977 and Prior Accomplishmen Over the past 20 years, virtually no systematic exploratory effort was expended in 
screening smoke materials. In contrast to this inactivity, a variety of flame and incendiary, lethal chemical, and riot control 
agent (RCA) munitions systems have been developed and fielded. Two incapacitating agent munitions were developed and fielded. In 


Program Elemern@: #6.26.22.A Title: Chemlcal Munitions and Chemical Combat Su 
Do) Miasion Area: #135 ~ Chemtcal-Biological Warf Budget Activity: 1 - Technology Bas> 
: Technology Base : 


the late 1960's, ii Hinaey concept, to enhance aafety sil security in the field, has been applied successfully re development of 
attillery chealca) préjarciiles. Searches for an intermediace wilatility agent using the binary concept are na being comieriod, 

In the incepacifating apents and weapons area, a comp pum (EAMEDE) which is quick acting at low concentrations faa bers found, 
Based on assessment =f the expected threct, s high urgenry wae placed on development of new multi-spectral lerge afew sacks /amronal 
screening agents, Un V#ia amd 197T, a five-year program fow thi# purpose was prepared and initiated. Test facllicion ware 
modified to enakix seasiitwmant of screening charactertefic wi wtendsrd and new screening agents. All US standard smtiea ware 
characterized and teria of fromising new materials fot tufrmred @creening were begun. New techniques for aiea anranning arf rapid 
dissemination staried. Several unique foreign smoke Fura) jetinna have been evaluated. Feasibility studies of satuhiimiing « 
computerized sacle tachniral data bank were completed, Wark waa started co measure the refractive index of kuown mmmoite ingredleata. 
In FY 1977, tha foilowtng accomplishments vere made: apHitune ined and evaluated new chemica) intermediates for EAS3&1, mm 
conducted wtati|iiy simies on neat and stabilized sample ms wall as mixtures of the proposed intermediates; sssesaed hath 
insoluble sail aulukie palywers and conducted field dissemination tests with simulants, which resulted in Polylsobui?] Met eery late 
(PIBM) betmg Talectad ws an additive co the chemical inturmdlats QL; laboratory tested an alternative dye for large scala munition 
Cissemination firimgs; conducted area coverage studies; wralsad design concepts for application of the binary wfstes to Iightwalght 
mobile wyatemm anf eaaducted tests to assess projectile ballistic dynamic stability for various quantities of liquid filim mm 
aixing Charecterlation in the 8~-inch/130 millimeter extanded range projectile; fabricated and evaluated two bisary lethe] agent 
rocket warhmsd coneapie and determined the toxicities #f [atraweseously administered percutaneous compounds related fo Fas Ja. 


1, Wl 'S)8 Frocrest “umplete technologicei eupport for XM736 Binary VX projectile; evaluate binary intermediate volatility 


agent (0s) dara be: md revoemend agent/munitions com.tnations for further 


studios on chething peeetratiion and surface persistency; complete initial design studies of cannon-launched, extended-range 
prejectiies and Ii ghneet ght mobile systems; continue search for new binary lethal agents with greater effectiveness through 


clorkings develop leprowed reactive simulants for binary VX and binary IVA of choice; and provide support as needed for evaluation 
ef rurpens 8 eapakiidiies, including viability of stockpile, to assess the need for new lethal chemical agent munitions. 


3. FY_1979 Planned Program: Provide technical support to munitions development; determine scale-up Co mimition parameters 
for selected intermediate volatility, or bighly persistent agent for weaponization purposes; complete exploratory development of 
extended range projectiles and lightweight mobile systems; continue investigation of concepts for bulk-mixing techniques, 
mobile munittons, and land mines; evaluate new drone system a9 delivery vehicles; continue evaluation of potential new binary 
agenis; devise practical means for field assessment of simulants and develop analytical quality standards for new binary 
chemical intermediatee for better means of munition evaluztion and control of starting material; and determine long-term stability 
and compatibility of new binary chemical intermediates for munitions design and shelf-life estimation. Increase in funding of 
FY 1979 over FY 1978 1s to support increased efforts in smoke toxicology studies relating to development of safer amoke materials. 
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Program Element: #6.26.22.A Title: Chemical Munitions and Chemical Combat S ort , 


#135 - Chemical-Biological Warfare Budget Activity: 1 _- Technology Base 


Technology Base 


&. FY 1980 Planned Program: Continue technological support to munitions development; complete scale-up to munition psraneters 
for intermediate volatility agent (IVA) or highly persistent agent; complete exploratory development of modular mmitions, land 
mine, and bulk-wixing techniques; continue evaluation of drone delivery systems; continue evalutton of promising new binary agents; 
continue investigation of practical methods for fleld assessment of simulants; and complete long-term stability and compatibility 


studies of new binary chemical intermediates. 


DoD Mission Area: 


5. Program to Completion: This is a continuing program. 


95 


FY 1979 RITE CONGRESSIONAL DESCRIPTIVE SUMMARY 
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Progzam Element: £6,27.01.A Title: Conamunications - Electronics 
DoD Mission Area: 7126 - Communic $ Budget Activity: #1 - Technology Base 


§ in thousands) 
Total 


Project FY 1977 FY 1978 FY 1980 additional Estimated 
Number Title Actual Estimate Estimate to Completion Cos ts 
TOTAL FOR PROGRAM ELEMENT 4675 5698 6950 Continuing Not Applicable 


AH92BL Automatic Data Processing 1786 2608 2318 Cont inuing Not Applicable 

AN92C1 Electromagnetic Compatibility 323 300 500 Cont inuing Not Applicable 
Technology 

AHS? FL Signal Processing Technology 730 875 1732 Continuing Not Applicable 

AH92M1 Mult ichannel Communication 1616 2455 1800 Cont inuing Not Applicable 
Technology 

ANd 2N1 Net Communication Technology 0 0 300 Cont inuiag Not Applicable 

AH92S 1 Systems Technology 20 0 0 Terminated Not Applicable 

AN92TL Terminal Devices Technology 0 eC 172 300 Continuing Not Applicable 


8 BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The major thrust tn the area of automatic data processing (ADP) is to 
develop and transfer technology advances in computer sciences for near term cost and quality improvements for both Department 

of Defense (DOD) weapons and ADP systems. This plogram area is coordinated under the Joint Service R&D Technology Panel to the 
Office of the Secretary of Defense (OSD) Management Steering Committee for Embedded Computer Resources (MSC-ECR). As such, it 
ia reeponsive to DOD-wide deficiencies, including an absence of standardized computer architectures and languages, resulting in 
excrssive automated system development and msintenance costs. The program focuses specifically on the provision of common 
software tools to enhance programmer efficiency, and the establishment of atandardized advanced computer architecture, equipments, 
and pimgraming languages. This program also supports development of the compunications-electronics technology base required to 
seei ile mission needs of the next generation of tactical communications systems. The problems which limit the capabilities of 
curteid temmm=mications equipment to be solved include excessive weight, size, power drain, crosstalk, Electromagnetic Pulse and 
Elect ruiie Eountermeasures threat, reliability, and iow channel capacity. The present system of metallic wire line communica- 
tions requires <ost, bulky inventories of coaxtal and aulti-pair cables which can be overcome through replacement by fiber 
Optica otmmaitetions systems. Catastrophic microwave component failures can be overcome ty deveJupment of a phased array 
antares amgiifier system with integral redundancy. Army doves not have a digital distribution system to accommodate fire control 


and cummidial miual control system data exchange. 


C. BASIS FOR FY 1979 RDTE REQUEST: Major contractual effort will exploit recent technical advancea in fiber optics. Support 
the development of the Army Tactical Information Distribution System by use of packet radlo and associated signal processing 
technology. Support the electromagnetic interference reduction effort in order to keep pace with new and advanced communica- 
tion systems. The Automatic Data Processing (ADP) cask is part of the joint R&D program to overcome deficiencies identified 
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Program Element: #6.27.01.A Title: Cosmunicat fons-Elect ronics 
WwoD Mission Area: 4126 — Communications Budget Activity: 1 - Technology Base 


complated the daaiga af « i computer programming language which will be adopted as the Army standard tactical language; 
develaped tha [ramen for as software engineering experiment ; completed design of a real-time tactical operating system; 

success fully evaluated ramge and intercept iwprovements achievable by radio frequency energy spreading; completed a modulation 
code crhwiraian device fin taeting; developed an experimental forward error correction device for data systems; completed a 
techalusl/cup? Crodanif anajpeis which showed the superior advantages of fiber optic and over conventional communication systema; 
analysed archiiecturs Far @ new family of tactical computers; revised for DoD several electromagnetic compatibility standards 
which sii) iaprere squilpmemt design; completed testing of error correcting coder; completed fabrication of end terminal for long 
houl fiber «ptie cable mpetem; and fabricated a millimeter wave radio prototype system. On the basis of an Army/Navy review 
comiiies, ealected « camaidate architecture for the software compatible Military Conputer Family which will reduce proliferation 
of cempaitay sidaia aed arehirecture. Established the Telecommunications Design Center, a test bed decigned to facilitate emula- 
tion of miliiery euliwarr wyatems, performance, monitoring, and interoperability experimentation. Completed design for an auto- 
mated Dlact romgeetic Susrepilbility Test System that will enable the use of uniform production teste to ensure that new cormuni- 
catiose-alectranics will! mot be vulnerable to ‘nterference from other equipment. Completed definitions and s system of units for 
the bamding, grvumdiag, and ghielding standards. This effort will eneure uniform compliance for new equipment design and installa- 
tions. Completed faiticariam and preliminary testing of a Time Spread Voice System for very high frequency radios which succese- 
fully demmtroted the fmenthility for the use of low probability of intercept radio. Completed and successfully tested a model 
of thee Leng Haul Files-tptie mable system. Fabricated a Local Distribution Fiber-Optic Cable System for the AN/TTC-38. Explora- 
tory Ievelapeental Filker-tgtie cable systems were demonstrated and shown to have numerous advantages over copper cable. Some of 
the tmprtat bose (ile demeieirated for optical fibers are: radio frequency interference imaunity; large bandwidth for size and 
weight) small efze avd uel gut-ease of installation and reduced transportation volume; potential low cost; high temperature toler- 
anes amd tems) strength) improved reliability and maintainability; and reduced power consumption. Tested Fiber-Optic cable 
during BEPOAGEE (Gurmany). The teat enabled tactical units to establish communications in less time with a more dependable 

calle apatem, Arey ia bow tesdy for Advanced Development and ts confidert that Fiber-Optic cable systems will perform as expected. 


2. FY 1978 Program: Complete the ITEK contract to develop form fit and function specifications for the internal architecture 
of the Military Computer Family. Develop plan for Tactical Programing Language and Army Tactical Data Systeme software tools and 
investigate and iaplement a test method for information distribution via packet switching concepte. Initiate contracts making 
full use of microprocessors for distributed data processing systems and initiate contract to experiment with battlefield scenarios 
for a Tactical Information Distribution network. Initiate efforts for use of computer based training/maintenance. Continue work 
on Electromagnecic Compatibility (EMC) standards and instrumentation, FMC design support, Army frequency allocatioa processing 
and interference reduction techniques. Continue Paécaet Radio/Tactical Information Distribution System testbed support activity. 
Completc delivery of Fiber-Optic long haul cable system and components for a Fiber-Optic guided missile system. ‘Initiate test of 
long haul Fiber-Optic system az part of the Digital Croup Multiplexer development tests. Fabricate experimental manpeck mtlli- 
meter wave radios, Complet. design for the development of a Microwave Integrated Phased Array Antenna Amplifier for Troposcatter. 


Frogrem Flement: #6.27.01.A Title: Communications-Electronics 
DoD Mission Area: #126 - Communications Budget Activity: #1 - Technology Base 


i. FY Le) Planned Pragram: incrrane in the FY 79 over iim FF TH level of effovt ia primarily due ta ihe Inermaced 
eel nee kelley placed by the Arey and Eeparteent of Defense (S0h) om computer aciences The goal af the MLLitary fiemputec 
fomiiy ie to obtain a standardinond compater atehitecture that will permit the transfer «if previousl; devaloped saileare to 
at crespaier aystems as techiiingiss change, The objective im to write hardware speriliraties thal peraite wide eendor 
camprtitivn, ta broadly applicabi= ts = sarlety of user requiveaeata, and which will permit [future handéeare tect begy 
aleonces tm he incorporated ear the ceepiter Tife cycle. Efiforim will be accelerated jm etenilardia= contpel anil improve 
ihe HL eaey Computer Famtly UNCM) architertwre and to develop mperifications for MCF aigepert woftwate imines te # Eactical 
veel Clee aeeirenment. Effante will alae be imereased in support uf the MCF requiresenat far = stanitapd bigher order program 
ef the HIF requirement for = standard tigher order programing Languigr (DOD-1); the langiitar structure will te analyzed and 
plese fer early implementation @ill be accmmpifehed. In suppert af the tactical Data itietniketion trates (ii) effert, the 
idvaured limamarah Projects Ageory Saberrh (ANPABET) interface with the DDS test bed will be amilyzed te determine the nature 
aid specification of software tapls marmmmary to provide the teqjulted DDS test bed operatinnal flexikiliny. Mork will be 
cmt imued am Electromagnetic fompatibilify afandards, instrumeitation, design support, frequmnry allocation and Interference 
rudectiien, Geeplete (he equipssnt compleme=t for the Packet fadiefTactical Information Matrihution Spates tumt bed and 
top iement Ic iwitially for field artillery ond air defense sysirmm. Initiate work on aiigmal conversion nimrapia Larol ving 
dots modes, «vor coding and channel mimulation techniques. Etare contract to optimize system conf igintad lame Eor Filer Optic 
int emisen matatant cable, peyiurm imi amd evaluation of high sperd payout Fiber-Optir cahl# systeem amd ier i a= emploratory 
mint af ait—leyable Fiber-Optit ¢ahi#, & contract will start drrelopment of low cost cempart milli=eier wees repeaters and a 
millimeter ware binocular radia will be tested. The scale moile gle rowave integrated phased array antumne empl ifier will be 
tented with the AN/GRC-143 radiu. [nlltlate {nvestigation of mmfmwamt record communication techniques sad/ii equipment for 
tnplare, eptice] character readers, faréimile recorders and s¢ssmer, and data compressian terhniques. freeones, Im addition to 
the ome sentiawed in the begissing af thim paragraph, for incrasemd FY 79 funding over the FT 08 level ore procore=ents to com 
plete the Pechet Radic/Tactica] Infarmaiien Distribution Systmm tamt bed and the start af wort to itrmiigate tmennd communica- 


iim teekalqums and equipment. 


4. FY 1980 Planned Program: The MCF work and software efforts will continue. Test and evaluation will be performed in a 
scaled down set of tactical scena~ios for intelligent terminals. The Tactical Information Distribution contract will be completed 
and results analyzed towards satisfying Tactical Information Distribution System requirements. Training efforte will continue. 
The Electromagnetic Compatibility technology work will continue as previously described. The Packet Radio/Tactical Information 
Distribution System test bed will be expanded to include interoperability of data systema. Continue support of signal processing 
technology in areas of encoding devices, data modem techniques, tactical channel simulation and crror control coding. The intru- 
sion resistant Fiber-Optic cable and the millimeter wave repeaters will be delivered and tested. A contract will start development 
of a low cost miniaturized 94 gigahertz radio for short range covert battlefield commmications. The Net Cosmunications Technology 
effort will start with an investigation of vandwidth reduction and efficient radio frequency tuning techniques for future single 
channel radios. Continue investigations of relevant record communication techniques and/or equipment for copiers, optical charac- 
ter readers, facsimile recordere and scanners, and data conversion techniques. 


5. Program to Completion: This is « continuing program. 


FY 1979 RE TE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.27.03.A 


DoD Mission Area: #123 - Search and 


A. 


Project 
Husaber 


DH93-01 
DH93-02 
BUI3-03 


DH93-04 
DRI3-05 
DU93-06 
DH93-07 
DUd3-08 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: 


in chorsands 


FY 1977 
Ticle Actual 
TOTAL FOP PROGRAM ELEMENT 4843 
Weapoa Location 1206 
Personnel & Vehicle Detection 1035 
Ranging, Designation & 1403 

Tracking 

General Laser Technology 543 
Radiac 90 
Identification Friend/Foe 51 
Data Trancaission 503 
Photographic Techniques 12 


FY 1978 


Eutimate 


4240 


531 
992 
1063 


695 
128 
77 
754 
0 


Title: 


FY 1979 


Estimate 


5239 


390 
1150 
1000 


1000 
290 
643 
576 
190 


1 ~- Technology Base 


FY 1980 
Estimate 
6160 


675 
1300 
975 


1160 
200 
615 

1175 

60 


Additional 
to Completion 


Continuing 


Continuing 
Continuing 
Continuing 


Continuing 
Continuing 
Continuing 
Continuing 
Continuing 


for che solution of presently unsolved surveillance, target acquisition, and identification requirements. 


modular radar and laser componentry to reduce size and ccst, and increase per 


Combat Surveillance, Target Acquisition and Identification 
Budget Activity: 


Tota) 
Estimated 
Costs 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 


This prograe provides the technology base for new concepts and advanced systems 
These include developing 
formance and reliability; non-cooperative battlefield 


identification friend or foe; radar techniques to identify stationary targets, penetrate foliage, and provide an ali-weather 
It identifies the most promising 


alternatives to fill existing operational gaps in the Army's iotegrated surveillance, target acquisition, and identification 
Exploratory development is perforaed in the following technologica? aceas: 


capability; end integrating target acquisition sensors to provide a fused intelligence output. 


capability. 


detection; general laser and radar tecknology; ranging, designation, and tracking; 
of nuclear radiation and bursts; data transmission, and photographic techniques. 


C. BASIS YOR FY 1979 RDTE 


weapons location; personnel and vehicle 
identification friend or foe (IFF); measurement 


EST: Work will be performed on completion of 1-2 micron laser developmenta and extension of this 


effort to developments at other wavelengths; laser devices for advanced fiber optics communications systems; eecond generations 
beacon/beamrider guidance components; noncooperative Battlefield IFF; laser radar/radar hybrids; the Target Effluent Detection 
System; and exploration of submillimeter wavelength technology applied to multifunctional engagement systems for surveillance, 


target acquisition, and weapons delivery. 


Engagement 
visibility 


Continue work on the Surveillance and Target Acjuisition Radar for Tank Location and 


(STARTLE). This radar will be installed on the Army's main battle tank for target location and engagement under poor 
conditions. Initiate work to demonstrate the feasibility of installing a radar on top of a helicopter rotor. This 


ie 


Program Element: #6.27.03.A Title: Combat Surveillance, Target Acquisition and Identification 


a acter 
DoD Mission Area: $123 - Search and RSTA Budget Activity: #1 - Technology Base 


will enable the helicopter tu search for targets without exposure to enemy fire. Initiate work on low cost, highly relfable 
radar components, such as low cost octave bandwidth antenna module (X to Ku band), modular charge coupled device signal pro- 
cessor, octave bandwidth tunable (X to Ku band) all solid state receiver/transmitter module. Continue efforts on techniques 
to detect stationary targets. Test prototype radiation dosimeters and radiacmeters. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. fPETAILED BACKGROUND AND DESCRIPTION: This project funda the exploratory development performed by the Combat Surveillance and 
Target Acquisition (CSTA) Laboretory. Major areas of emphasia are the development of multifunctional laser systems and laser 
wavelength diversification leading to unfversal, common laser modules; weapons location techniques with emphasis on a fixed 

target radar and airborne and ground vased flash detection systems; improved surveillance radars; development of a family of 
radiological detection and ‘measuring equipments; development of small-format tactical photo equipmente and of photo processing and 
exploiting equipments; and air-to-ground data transmission systems. This project alro addresses improvements to current systems; 
for example, an investigation of techniques for hardening radar antennas, and the use of low cost, expendable cartridges in laser 
rangefinders as well as the development of a radar to enable the Army's main battle tank to engage targets under conditions of poor 


visibility. 


F. RELATED ACTIVITIES: Related development is performed by the Navy and Air Force. Work is coordinated during reviews conducted 
by the Office of the Under Secretary of Defense for Research and Engineering through technical reports, inter-laboratory visits 
and communications, attendance at specialized scientific meetings and conferences, inter-Scrvice liaison, the annual and the 
biennial Department of Defenee Laser Conference, the Annual Tri-Service Radar Symposium. Additionally, the Army and the Defense 
Advanced Research Projects Agency (DARPA) are participating in a joint program to find new or improved solutions in the hostile 
weapons location and radar integration sreas. 


G. WORK PERFORMED BY: In-house work is performed by the US Army Electronics Research and Development Command (ERADCOM), Fort 
Monmouth, NJ. Contractors include Honeywell Incorporated, Minneapolis, MN; RLA, Burlington, MA; Block Engineering, Cambridge, MA; 
Sante Barbara Research Center, Santa Barbara, CA; Raytheon, Boston, MA; Pacific Sierra, Santa Monica, CA; Laser Diodes, Metuchen, 
NJ; Science Applications Incorporated, Jolla, CA; Hughes Aircraft, Culver City, CA; Rockwell International, Anaheim, CA; and 


United Aircraft, Norwalk, CT. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Acc lishments: Prior technological efforts have resulted in type classification and procurement of 
the AN/PPS-5, AN/PPS-15, AN/TPQ-36, and AN/TPQ-27 radars, the AN/GVS-5 Laser Rangefinder, and the AN/PAQ-1 Laser Target Designator; 
and full scale developmeat of the AN/PAQ-3 Modular Universal Laser Equipment and AN/AAS-32 Airborne Laser Tracker. The design and 
exploratory development of a miniaturized, low cost, short range Mini-Rangfinder has also been completed. Applications of sodular 
laser component technology include the tank zsangefinder, remotely piloted vehicle rangefinder/designator, and eye-safe training 
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aids. During FY 1977, work continued on laser technology addressing wavelength diveraity and multifunctionally leading to advanced 
concept, high performance, low cost systems. Work continued on development of laser sources and receivers for advanced concept 
fiber optics communications systems, wit! emphasis directed toward development of second generation Laser systems to satisfy aid 
and long term Army needs for improved performance in degraded environments. Significant progress was maJe toward defining a 
Passive Artillery Locating System. Research effort was initiated to develop subaillimeter technology for realizing efficient and 
practical all-weather advanced systems. Radar processor designs and prototype development, using charge-coupled devices have beec 
initiated. Test and evalvation of a prototype foliage penetration radar were successfully completed. Complete hardware fabrica- 
tion and extended software applications of the Environment and Radar Operational Simulator (EROS). EROS will simulate the environ- 
mental inputs and signal processor parameters of surveillance radars. Proposals for the Surveillance and Target Acquisition Radar 
for Tank Location and Engagement (STARTLE) feasibility models were evaluated. Promising target signature analysis techniques for 
detection of tactical targets in ground clutter have been developed. Developed prototype silicon diode nu-tron dosimeter elec- 
tronic readout system, first generation digital radiacmeter, and prototype gama dosimeter for the Miniature Multipurpose Radiac 


Device. 


2. FY_1978 Program: dpeligation of modular laser component technology for providing significantly lower cost second generation 
Aray systems will be actirely pursued and extended to other Services. Continue technical support for ongoing developmental laser 
systems. Fiber optic techumlagy development will be hardened for fieldable communications systems. Further develop laser wave-~ 
length diversity and eultifwmetionality technology. An initial prototype model Sattlefieid Identification Friend or Foe will be 
completed, tested, and esalasted. Continue efforts on developing laser radar/radar hy: rids to take advantage of the excellent 
ecanning properties of vadare mad the precision target location and weapons delivery capabilities of lasers. Continue efforts on 
the Target Effluent Detectims Epstem. Complete the Position and Attitude Monitor effort, and initiate plans for integration in a 
uini-balloon/German KIEBITE far advanced surveillance systems applications. Complete efforts on the Environment and Radar Opera- 
tional Simulator and charge coupled devices. Monitor Surveillance and Target Acquisition Radar for Tank Lucation and Engagement 
(STARTLE) contracts, and wvalumim first phase study results prior to starting the initial prototype phase. The Anti-Armor 
Surveillence and Target dcguisition Redar (ASTAR) exploratory development model will be demonstrated with a millimeter wave 
beamrider system to define wpatam performance and interface requirements. Continue testing of prototype digital radtacmeter. 
Continue the target sigsaiune aumilysis to provide techniques for clacsificetion of tactical ground targets using signature 


information. 


3. ¥FY 1979 Planned Program: Continue technological support of ongoing developmental programs. Complete technology transfer 
of long-life injection laser/advanced detection modules to first generation fiber optics communications systems. Initiate advanced 
technology research effort in this area. Continue laser wavelength diversity common module efforts. Continue efforts on laser 
beamrider/beacon module for advanced guidance systems. Universal Tracker developmental hardware will be tested and poctenttal as 
radar adjunct established. Exploration of the technology base for developing a non-cooperative Battlefield Identification Friend 
or Foe (IFF) will be continued. Laser radar/radar hybrid efforts will continue. Complete and test developmental Target Effluent 
Detection System. Initiate effort to develop electro-optical heterodyne/homodyne base technology for surveillance, carget 


- 
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acquisition and weapons delivery. Continue efforts on Surveillance and Target Acquisition Radar for Tank Location and Engagement 
(STARTLE) and Anti-Armor Surveillance and Target Acquisition Radar (ASTAR). Modular radar component development will begin with 
signal processor development. Complete the development of target classification techniques and demonstrate their effectiveness. 
Test prototype gamma dosimeter. Develop various mixes of giase for gamma dosimeter. Develop prototype Charge Transport dosimeter 
and Cadmium Telluride crystals for test. The increase in FY 1979 is due to increased effort in general laser technology and 
Identification Friend or Foe (IFF). A total of 27 professional and 7 support personnel are involved in this program element. 


4, FY 19890 Planced Program: Continuation of FY 1979 program. Complete contractual efforts and on-going tests on the non- 
cooperative battle identification friend/foe (BIFT) development, and the modular multipurpose data link. New efforts will be 
initiated in general laser technology to find innovative approaches for extending laser usefulness, and to design a thermal 
imaging/laser hybrid target acquisition/designation for new, smaller weapons systems. 


5. Program to Completion: This is a continuing program. 


FY 1979 RDT&E CONGRESSIONAL DESCRIPTIVE SUMMARY 
Program Element: €6.27.04.A Title: Military Environmental Criteria Development 
DoD Mission Area: #133-Environmental t 3 ) 


FY 1977 FY 1978 FY 1979 FY 19898 Addi t ional Total 
Estimate to letion Estimated Costs 
TOTAL PROGRAM ELEMENT 3307 Cont inning Not Applicable 
Analytical Systems Technology 192 Cont iming Not Applicable 
Standards Developmert 1368 Cont ining Not Applicable 
Decont aminat ion Technology 1755 Cont insing Not Applicable 


. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: ‘This program was established in FY 1977 to provide technology develqument 
support to the mission the Project Manager for Chemical Demilitarization and Installation Restoration. Tte current program 
priority is in support of prevention of contaminant migration from Rocky Mountain Arsenal (RMA), Denver, 0. The technical 
thrusts of the program are: development of analytical techniques for identification and quantification of contaminants; 
research to characterize contaminants and determine their toxicities for establishment of standards by regulatory agencies; 
and development of cont ainment/decont amination technolcgy to meet established standards. Technology developments will support 
cont ainment/decontaminat ion efforts at other Department of Defense installations as problems are identified and plzns are 
approved. 


C. BASIS POR FY 1979 RTDSE : To contime efforts to improve analytical methodology for application at FMA and for 
other restoration projecte that are approved by Department of the Army; to complete feasiblity studies fcr containment of 
pollution sources and to evaluate alternative methods for source elimination; to establish design criteria for an expanded RMA 
boundary water treatment system to comply with the State of Colorado's cease and desist orders. 


D. OTNWER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRIPTION: Increasing public and national interest in the environment, coupled with the 
progressive encroachment of civilian commnities to the borders of previously isolated Army installations, have created 
gtowing concern about the potential threat posed by the steady movement of groundwater contaminants to the borders of the 
installations. As the result of military, Congressional and public interest in such contamination at RMA, direct ion was 
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provided by the Assistant Secretary of the Army for Installations, Logistics and Financial Management (ASA(I,LSFM)) to 
establish a comprehensive program of rectification for the total Army problem. Responsiblity for this progxam was assigned to 
the Project Manager for Chemical Demilitarization and Installation Restoration (PMCDIR) and a charter approved by the 
Secretary of the Army on 29 Apr 77. An overall plan of apptoach to the problem was developed by PMCDIR, which includes three 
principal phases: Installation Assessment, Systems Development and Decontamination Operat ions. The RDTE funded part of tnis 
plan applies only to the technoloyy effort within the Systems Development phase. Other phases of the plan will be accomplished 
with Operation and Maintenace, Army (OMA) and Military Construct fon, Army (MCA) appropriations. The Systems Deve lopment phase 
consists of three technical areas: Analytical Systems Technology, Standards Development (establishment of environmental ly 
acceptable levels of tolerance for each contaminant), and Decontamination Technolcgy. A detailed plan for addressing 
contamination problems at Rocky Mountain Arsenal (RMA) was established and work is in progress. 


F. RELATED ACTIVITIES: The conduct of the Installation Restoration (IR) program involoves extensive interface with a 
significant Tuaber of other Government agencies. These include, but may not be limited to, Departments of State; Health, 
Education and Welfare; Agriculture; Trarsportation; Interior; US Nuclear Regulatory Commission; Environmental Protect ion 
Agency; National Academy of Sciences; Department of Defense (DoD) Explosive Safety Board; and state and local governments. On 
23 July 1976, the Department of the Army was designated as the lead service for the compilation and refinement of applicable 
technology and the development of new or improved technology and criteria or standards for the DoD installation restoration 
program as it relates to all contamination, including chemical, biological and radiological. This assignment was delegated to 
the PMCDIR. A concept plan has been developed for the coordination of the required effort between the Army, Navy and Air 


Force. 


for in-house effort. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior lishments: This program was estublished in FY 1977. A detailed plan for control of off-post 
migrat ior chem pollutants at RMA was prepared. An Analytical Systems Working Group, composed or chemists fra 
other Army agencies, was established to recommend analytical schemes, a Quality Contol Plan (QCP) and required 

analytical instrumentation. The effort by the Army Surgeon General to develop data needed to recommend er i ronmental 
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stariaeds included evaliimt lan of 22 top priority compounds. The Surgeon General's coring and analysis program imnolved 
the tiling of 508 soi] amt St vepetst ion memples, and was completed in FY 1976. Toxicology studies include mamalian, 
mquatic, wildlife and wegtative tosicity wiieiies with this work being performed by the Army Surgeon General ‘s 
cuntractors. Acute ar] miskcute teeicity etudies on Diisopropylmethy] Phosphcnate (DIMP’ an? Dicyclopentadine (DCPD) 
="s completed and chimic towicity studies were continued. The Surgeon General recommended temporary guidelines for 
GUS an DCPD tc the Nat kimal Reanarch GComcii Im August 1976. Design criteria were established for an interim 
qrokester containaest/treatment sputem foe fieciry Mountain Arsenal (RMA), consisting of dewatering wells, Bentonite 
tactile, a granular cathon aisorpt ion water treatment facility and a series of recharge wells. Laboratory and field 
studies indicate that such # syutes will paduer GIMP, DCPD and sulphur compounds to trace quantities. In FY 1977 
araiytiew] methods for five EMA grounkiete: Ganftaminants were developed and automated in the Quality Concrol Program. 
Tesgtary environmental | are fot oopcenttarions of DIMP and Diisopropylmethy] Phosphonate (DIMP) and 
ticyologentadine (DCPD) im drtnting watey bane on toxicology testing were concurred in by the National Research 
Caumel}. Laboratory ani hen scale wate; tteatment studies led to the selection of a gramlar carbon adsorption system 
to trea! groundwater at the north boundary of PA. 


2. FY 1978 Program: The following actions ate being accomplished in support of the RMA Program: In the Standards 
Development task, a third problem definition study on 13 additional contasinants found in RMA waters is being campleted 
and recommendations for any addit‘onal toxicology studies will be made by August 1978. The DIMP/DCPD chronic toxicity 

studies are contiming with a recommendation for final standards scheduled for November 1978. The acute and subacute 
toxicology studies on three sulphur compounds are to be completed in Culy 1978 and temporary guidelines fur these 
compounds recommended. Development of analytical methods in support of the comprehensive survey sampling and analysis 
work are being continued. Soil, water and tissue analyical methods will be selected and implemented by Jamary 1978. 
The North Boundary pilot containment/treatment system is being installed; operations are scheduled to commence by May 
1978. ‘These operations will support development of design criteria for an expanded system, if required, to fully 
satisfy the tate of Colorado cease and desist otders. In the area of source containment, feasiblity studies to contain 
Basins F arei A at RMA have been initiated. A system will be selected by May 1978 to enable submission of the necessary 
Military Canmfiruct ion Army projects. Water treatment studies are being contimed involving both organic and inorganic 
removal '@efsnlques. Granular carbon absorption and ultra violet-ozonolysis processes are being tested using waters both 
at the bourdaty ané sources. The inorganic treatment focuses on fluoride removal and select ion of a process in support 
of the pint containment/treatment system will be made by Jamary 1978. Source treatment studies are limited to small 
laboratory wcale characterization of Basin F contents as a prelude to bench scale treatment work. 


3. FE E73 Planmed Program: Support of the RMA and other Department of the Army (DA) approved projects will include 
work In = major technical areas. Analytical Methods Development in support of the RMA project will include 
final itet ion ani publication of analytical methods developed in FY 1978. In the Stardards Development area, final 
enviromental gridelines will be recommended for DIMP and DCPD. Toxicity studies will also be initiated on an estimated 
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three chemical contaminants as a result of the Third Problem Definition Study conducted +n FY 1978. In the 
Decontamination Technology area, design criteria for an expanded Boundary Water Containment/Treatment System will be 
developed. This system, when operational, will fully satisfy the State of Colorado's cease and desist orders. 

Comtoinat ion pilot testing of inorganic and organic water and soil treatnent processes to treat contamination sources 
will be initiated. Containment feaciblity studies for sources at Rocky Mountain Arsenal (RMA) will be completed and a 
decision made to contain, tceat or pursue a combination of source elimination alternatives. The $267,686 increase in FY 
1979 over FY 1978 supports increased etforts in development of decontamination technology. In connection with future 
Army DA approved projects, specific unit processes and operation for removal and destruct fon of classes of pollutants 
will be evaluated. The operations would include liguid extraction, adsorption, thin film separation and leaching 
equipment, along with process equipment for aeration, oxidation, ozonolysis and chlorinolysis systems. 


4. FY 1989 Planned Program: Support of the RMA project will finclude work in all three major technical areas. In the 
Analytical Technology Development Area, research wil] be cimiucted to improve and further automate the analyt ical 
methors in support of the survey work. In the Standards Tkevelapment area, temporary environmental guidelines will be 
.ecommended by the Army Surgeon General for the three chemiials for which studies were initiated in FY 1979 and final 
standards will be ctecommended for the sulphur compounds. - i tle Decontamination Technology area, the expanded boundary 
treatment system will be instal'ed and operated to satisy thm state of Colorado's cease and desist orders. FOTE 
support will be concentrated on pilot testing of process mwement techniques. Design criteria for the 

- containment/treatment of sources of groundwater contamination will be developed. Elimination of the sources ic require? 
to preclude extended operation of the boundary contatinmenttimatment system. In connect fon with future Department of 
the Army (DA) approved projects, specific unit processes mmf eperations for removal and destruct fon of classes of 
pollutants will contime to be cvaluated. The operations saul? inclute liquid extract ion, adsorption, thin film 
separation and leacting equipment along with process equipment for aeration, ultra violet-ozonolysis and chlorinolysis 
3ystem. Bench scale invescigations using incineration equlyment, evaporation and solar heaters to evaluate techniques 
for bulk reductions and thermo-destruct fon of contaminated mtteans will be conducted. 


5. Program to Completion: This is a contiming program. 


FESS LAL PEEL TIVE SEAT 


Elemndy Ph) PO Tithe: Eh oe ml Eleceres ewicon 
Alealan Aree Paaiget Actielays 


Total 
rr ory rw oieh FY 1ora j i Estimated 


Title Acted Ear Li tan ima re : : Costs 
TM'AL A Pia ELEREeT ik iz Mei lh tlm Not Applicable 


lntqgreted Electronics 
integrated denen [fea 1455 1830 1670 Continuing Not Applicable 
Tniegtuted Cirenite 1082 1960 1510 Continuing Not Applicable 
Hictow st Semiconductor herires 
é Cleceditie 1469 1821 2285 Continuing Not Applicable 
Be liehitiey 1154 889 1090 Continuing Not Applicable 
Dieplayy & Poripherale 439 595 690 Concinuing Not Applicable 


Tlactr Tate Terclor. 0 epee 
é Ciccules 1159 1320 1320 Continuing Not Appliceble 


Hicrome| Tees & bub rations 692 330 1925 12 80 Continuing Not Applicable 
frequemey Central 801 733 1120 1300 Continutng Not Applicable 


Aleve Vrenemiaaien & Avematic 
iewiere | 743 969 1015 1100 Continuing Not Applicable 


Vire & Cable 632 600 635 770 Continuing Not Applicable 
Tent, seni, eel é 

iegeeet ie Equipment 318 0 0 0 Not Applicable Not Applicable 
Piuear Leurors b freien 1001 1153 1310 1616 Continuing Not Applicable 


\ 
B. BRIEF DESCRIPTION OF ELEXENT AND MISSION NEED: This exploratory development program in electronic devices and related 
ma*erisla technologies is resolving critical component barrier problems which are preventing performance, cost, size, weight and 
reliability improvements in Army electronic equipments to meet specific enemy threats. The objective of this program is to 
provide performance feasibility of new device concepts and furnish systems designers with the related design guidance and risk 
assessment with whichy to configure improved electronic systems. The program represents the Army's prime source of funds required 
to solve critical component deficiencies in combat equipment /systeas. The program encompasses the development of the basic 
building blocks of all electronic equipment/systems including integrated circuits, solid state devices, microwave tubes, power 
supplies, frequency control, display devices, and the developaent ot electronic materials and processing innovations. 
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C. BASIS FOR FY 1979 RDTE EST: The program will continue to deveiop military types of ultra-high speed, large scale 

integrated circuits to effect 10-100 times improvement in cost and speed of low power digital electronice for: secure command and 

control in an expected intense electronic warfare environment; hostile weapons Jocation; and tactical signal analysis to determine 

nature and deployzent of adversary forces. Microwave solid state device development will be continued to permit all types of 

comaumications to function in jamming envirouments, and radical new forme of microwave power tubes will reduce costs and improve » 
efficiency beyond levels which now severely limit the development of stand-off and expendable jammers and airbome platform 
weapons location systems. Particular effort {9 required to develop low cost millimeter wave radio frequency components for radars 
and target designator to "see and strike” through smoke and adverse weather, Millister devices sre also needed for short range, 
secure, highly mobile battiefield communications and broadband electronic warfare receivers and jammers. Techniques will be 
pursued to produce, store, and deliver large packets of energy for laser weapons. Effort will continue on devices to link the 
battlefield comaander in real time to the tactical situation via high contrast, electroluminescent displays applicable to 
constrained spaces for mobile fire ccoatrol. Safety features of the new lithium battery systens will be improved to provide a 
compact, reliable high energy portable source for combat operations over 8 wide temperature range. Also, thermoelectric generators 
will be developed for silent, mintenance-free cperation (for Aircraft Beacons), and an advanced high precision, lightweight 
alternating current-to-direct current power supply will be completed for use with critical digital equipment systems. Effort 

on lightweight, rugged fiber optic cable techniques will be continued to furthet improve Amsy tactical mobility and data capacity 
and to reduce vulnerability. | 


D. OTHER APPROPRIALION FUNDS: Not applicable. 


Pe arr ne 


E. DETAILED BACKGROUND AND DESCRI i: This program represents the Army's prime source of funds for solving critical electronic 
_component deficiencies in combat equipment/systems. It provides the technological base in elcctron devices and represents the 
‘€uture atrength of the Amay for developing new and improved electronic systeme required to maintain the technological superiority 
.of our forces. This program is important to the nation, not only for its contribution to the national defense but also for ite 
contribution to the commercial applications of the derived technology. Specifically, the program encompesses the development of 
the basic building blocks of all electronic equipment/systems including integrated circuits, solid state devices, microwave tubes, 
ipower supplies, frequency control, display devices, and the development of electronic materials and processing innovaticns. 
‘Development is based on devices for the Army thet are economical to produce, durable and simple to operate, adjust, and maintain. 
‘The program objective is to establish cost and performance feasibility of new device concepts by extension of the state of the art | 
\to form a basis for advanced system development and better reliability. Device feasibility thereby established is basic to “4 
| orderly development planning and the expanded technology base provides systems designers with the necessary new technical guidance 4 
‘ aud risk assessmenta to configure improved electronic systems for minimum total life cycle cost of ownership. Such coupling is i 
: provided for specific system needs in the application areas of electronic warfare, night virion, communications, avionics, data 

processing, combat surveillance and target acquisition, guidance and fire control, navigation and position location, and wmisstie 


| technology. 
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f RELATE® ACTUFITIES: Coordination is achieved with other Government agencies through che Department of Defense Advisory Group 
on Elmctvwa Devices ena the Inte-agecy Advanced Power Group. Inter-service coordination and program cooperation are also 
divectiy duriesd trem joint preparation of the Technology Coordinating Paper on Zlectron Devices, which assesses the technical 
progres, geale, ml potential pay-off from the tri-Service total investment of electronics technology base funds. This program 
provides che maplorainry development for Program Element 6.37.42.A (Advanced Electronic Devices). 


co. wl PER PoRraE i The US Arsy Electronics Reseerch and Development Command, Fort Monmouth. NJ. This command is scheduled 

to ae appre ieee ly Ul) percent of the program funds contractually. The principal contractors are: P. R. Mallory, Burlington, 
Mi; Hethine-Joheem, Palo Alto, CA; RCA, Burlington, MA; Somerville, Camden, and Princeton, NJ; Power Conversion, Inc., Mt. Vernon, 
Wr; TH, Eedamdo Bearl, CA; Hughes, Fullerton, and Torrance, CA; Northrop, Des Plaines, IL; EG&G, Seiem, MA; Varian, Beverely, MA; 
ftaytham, Weltinam, May E-Systess, Falls Church, VA; Stanford, Men?. Park, CA; General Electric, Syracuse and Schenectady, NY; 


fockws || International, Anaheim, CA; Westinghouse, Baltimore, MD, and Texas Instruments, Dallas, TX. 


H. PROCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: Microelectronic Devicea — Developed very high speed/low power, large scale integrated 
circuit digital processors to substantially upgrade the Army's capability in real time radar weapons location and reverse the 
trend toward obsolescence of dated U. S. tactical signal intelligence systems against eneny emitters. Developed high quality 
hybrid microcircuits for artillery delivered sensors and reader jammers. Microwave/Millimeter Wave Devices - Fabricated first-of- 
a-kind, low cost, small size 60 gigahertz millimeter wave integrated circuit transaitter/receiver for communications, radar, 
terminal homing and electronic countermeasures applications. Significantly advanced a new electron tube technology which will 
reflect a 20X cost reduction of high efficiency devices for Electronic Warfare jasmers (aircraft survivability). Developed a 
compact, lightweight high power modulator component which reduces the seize and weight of brasspoard pulsers by a factor of 9 for 
high energy lasers for Air Defense Systems. Passive Devices - Developed improved display panels for command, control and 
coamunications equipment, surveillance radars, Electronic Warfare systems and weapon systems that form part of the interoperable 
battlefield equipment concept. Designed a one cubic inch tactical miniature crystal oscillator having a 16:1 advantage in size 
and power consumption over conventional designs for Global Positioning System manpack equipment. Developed ceramic 20 megahertz 
flatpack crystal wito for remote battlefield surveillance equipment (REMBASS) and developed an improved frequency selective 
ferrite limiter to protect the front-end of radio receiver AN/GRC-144 against high signal damage. Power-Sources - Developed a 
high performance lithium primary battery for portable communications-electronics equipwent with at least twice the service life 
of conventional batteries of issue and capable of performing at extremely low temperatures. Developed new separators for aickel- 
caduium aircraft batteries which effectively eliminated prior problems of “thermal runaway” and short lifetime. 
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2. ¥FY¥_ 1978 Program: Microelectronic Devices - This continues the second year of a four-year piegram fn dereinp critical 
microfabrication technology and high speed Complementary Metallic Oxide/Silicon on Sapphire and Gal} jims Arsemide pequiret for 
real time tactical Signal Intelligence and Electrenic Intelligence information processing, net radie and dare tind anti-jam 
transmission and secure cormunications. This is the only viable approach to locating, identifying ad westratizing the Large 
number of sophisticated Soviet emitters expected by 1582. Microwave/Millimeter Wave Devices - Will dewelimp components, devices 
intergrated circuits and microwave transmitters at 95 gigahertz te provide battlefield surveillance, (armet axqeiaiition and ; 
tracking radar capability in the p-esence of smoke, dust and adverse weather conditions. The devicew #il! te med to decrease pay 
loads for Remotely Piloted Vehicles and decrease task silhouettes. Development of a compact brassbeardt high power modulator will 
be coxpleted and evaluated in a high energy laser system. Low cost microwave power and electron bess seairentucter tubes will 
be developed for Electronic Warfare jammers. Passive Devices ~ WILL develop high stability crystal amit sasenfial for Global 
Positioning System manpack receivers and other mobile wits in addition to a 1 cubic inch, 250 millisait temprrntiare-compensated, 
voltage controlled oscillator for narrowband sensor 3aystems capable of surviving artillery launch an# Sigh chert terminal delivery 
with minimal frequency changes. High contrast cathode-ray-tubes and flat panel displays will be dewsinped t= meet critical view- 
ability requirements under extremely high and low ambient light conditions in combat operations with slalli toma marked improvements 
in ruggedness and reliability. Power Sources - Will extend performance of the new lithium-sulfur diewid= primary cell to higher 
discharge rates so that it can be used in night sights, range finders, and other communications—electrmir equipment that 
heretofore had to use heavier and bulky secondary batteries which require ancillary recharging equipment - faall, lightweight 
advanced power processors for alternating current-to-direct current conversion will be uestgned (40 percent aeving in size and 
weight); these are critically needed by systems to provide precise, regulated power for major digital equipment imete)lations 
euch as Jcint Tact.cal Communications (TRI-TAC) Program. 


3. FY 1979 Planned Program: Microelectronic Devices - Tue program to obtain faster digital Large Scale Integration signal 


processing speeds will be accelerated toward providing vastly more powerful Signal Inteil!gence and real time weapons location in 


lightweight, low power packages for ground wobfle, Remotely Piloted Vehicle and conventional airborne platforms end to provide 
non-jammable surveillance and target acquisition data links. Specific component technologies to be developed include micro- 
fabrication to micron-geometry levels and use of gallium arsenide and Charge Coupled Device techniques to achteve multi-gigahertz 
high der sity, low power integrated circuits. Microwave/Miliimeter Wave Devices - Development will continue on 35-95-140 gtgahertz 
devices for antitank, mini-Remotely Piloted Vehicles radars, smalt projectiles, guided missiles, beam riders, secure comaum!/ cations 
and air defense systems—all having a smoke penetration and all-weather requirements. Needs include higher power, solid state 
oscillator sources, low noise mixers, low cost intergrated circuit receivers, heam-steering antennas, and high energy pulsere. 

Low cost power tube technology will be transferred to production development for low cost airhorne janmers. Passive Devices - 
Development will be continue on both surface acoustic wave and quartz crysta) frequency synthesizers and precision crystal units 
for covert, jam-resistant communication and data links. Surface acoustic wave programmable adaptive signal] correiator and 
frequency eynthesizer development will continue for real time generalized waveform processing with a goal of a 10X reduction in 
cost over present techniques. Techniques will be exploced to allow a tactical field operator to interact directly with the 


information presented on his display, thus eliminating several sources of operacor error and significantly reducing his training 
time. Power Sources - The lithium-thiony! chloride electrochemical systea with its potential for increasing the energy output of 
lithium primary cells by a factor of at least 50 percent will permit size and weight reducttons essential for forward area man-pack 
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applications. An advanced thermoelectric generator will be designed giving silent operation, multi-fuel capability, a 50 percent 
reduction {n fuel consumption, and a 70 percent reduction in infrared signature~-critically needed to satisfy Army requirements 
for silent, low maintenance, portable power sources for forward area equipments. Increase in FY 1979 request is due to increased 
contractual effort. 


4. FY 1980 Planned Program: Microelectronic Devices - A significant increase in gallium arsenide digital circuit technology 
development will be applied to high speed planar large scale integrated circuits to demonstrate results in spectfic electronic 
function needs of systems. In particular, a number ot such subsystems will be implemented in Electronic Warfare, Signal 
Incelligence, and Electronic Intelligence real time signa) processing applications. Emphasis will be placed on a single semi- 
conductor chip subsystem approach to use of charge coupled devices for data sampling and signal processing, incorporating digital 
and analog interface circuitry for specialized Electronic Warfare, surveillance, avionics and communication systems. The optimum 
speed capabilities of second generation silicon-on-sapphire technology (300 to 500 megahertz) will be achieved and technology in 
sapphire fabrication advanced to elevate complementary metallic oxide semiconductor/silicon-on-sapphire to a mainstream cost 
competitive position. Large area hybrid microcircuit packages suitable for interconnecting large scale integrated chips without 
luss of speed will be developed which will be reliable under all military environments; investigations will continue to devise low 
cost encapsulation techniques fcr hybrids. Microwave/Millimecter Wave Devices - Firat generation 95 gigahertz systems will be 
completed and the efforts will be expanded to extend the frequency range up to 400 gigahertz for such applications as higher 
accuracy terminal hosing for missiles and projectiles; solid-state sources up to 500 gigahertz will be developed concurrently with 
low noise mixers and applicable integrated circuits. Beam scanning devices to replace phased array antennas will be developed. 
Millimeter-wave imaging will be explored for smoke penetration. Microwave tube developments will aim at meeting updated radar, 
electronic warfarc and cowmunication requirements (e.g., imaging and foliage penetration radar systems, multi-octave airbornc 
Electronic Warfare jammers, and secure communication systems). Microwave and infrared decoy sources will be developed to protect 
FIREFINDER and Air Defense Systems from radiation aeeking missiles. Nanosecond xicrowave and optical transmitters required by 
systems to locate non-firing hostile weapons will be developed. Passive Devices - Advanced signal processors using surface 
acoustic wave-charge coupled device technology will be exploited; these spread spectrum techniques will have a significant impact 
on improving secure jem-resistant tactical command, control, and communications systems. Work on minfature molecular frequency 
standards will be intensified. Planned display programs can be expected to result in standardization of militarized display 
technologies incorporating the full range of necessary performance capabilities, thereby allowing more effective display logistics 
while providing optimum data communications at all levels of the battlefield situation. Power Sources - Improved, low cost, 
reliable nickel-zinc rechargeable cells will be designed which double the energy density available with conventional (nickel- 
cadmium or lead-acid) rechargeable cells--such low cest rechargeable batteries are required to support vehicular requirements and 
meet the need for reliable "float" batteries for emergency power and uninterrupted power system. Feasibility of the advanced 
alterncting current-to-direct current power processor technique will be demonstrated by performance of an experimental 2.5 kilowatt 
model which will replace present rotary typee--which are becoming totally unsuited for modern atlitary needs. 


5. Program to Completion: This is a continuing prograa. 
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FY 1979 RDIE CMIGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.27.06.A Title: Chemical Biological Defense and General Investigation 
DoD Miseion Area: #135 - Chemical- Biological Warfare Budget Activity: 1 - Technical Base 


Technology Base 


A. 
Total 
Project FY 1977 Fy 1978 FY 1979 FY 1580 Additional Estimated 
Numb er Title Actual Estimate Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 11990 9611 9686 13091 Continuing Not Applicable 
Quantities Not Applicable 
A553 CB Defense and General 11990 9611 9686 13091 Continuing Not Applicable 


Investigations 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Army, as the DoD Executive Agent, has responsibility for conducting @ 
harmonized interservice RDTE program to provide the essential technology base upon which the Services can develop chemical 
weapons and chemical and biological defense (CW/CBD) systems on an individual or joint basis to meet their etated military 
operational needs. This program is designed to provide the interservice technology base for chemical/biological (CB) defense. 
Exploratory development is conducted to acquire a technological base to counter the threat posed by potential enemy agent / 
munition systems; to enhance the data bank on all aspects of physical defense including warning, detection, identification, 
decontamination, individual and collective protection; to investigate compounds of military interest; to evaluate protection 
countermeasures, avoid technological surprise, and uncover leads for new deterrent agents; and to study agente and methodology 
for the training of troops. The basic output is knowledge leading toward improvements in C8 defense. This knowledge is also 
usable in advancing the daterrent chemical agents/munitious technology. 


C. BASIS POR FY 1979 RDTE UEST: Program will include demonstrating the feasibility of a simplified collective protective 
system to include new concepts for solving the entry/exit problem; continue to essess effectiveness of chemical agent detection 
syetema against all potential threat agents in all environments; continue process studies on training agents and complete the 
design, fabrication and testing of a remote sampling and analysis system for detecting biological agents; maintain a continuins 
program for assessing the potential of foreign chemical agents; and conduct studies into techniques for increasing the burning 
rates of pyrotechnic/agert systems. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


113 


Program Element: #6.27.06.A Title: Chemical Biologtcal Defense and General Investigations 


DoD Mission Area: 7135 - Chemical-Biological Warfare Budget Activity: 1 - Technical Base 
Technology Base 


E. DETAILED BACKGROUND AND vESCRIPTICN: This program element supports the entire Department of Nefense chemical and biological 
defense technology base and addresses in-depth exploratory activities in the development of a broad epectrum of equipment concepts 
for: point sampling and area chemical agent warming systems and detection, sampling and idencificetion equipment; individual end 
collective protection against respiratory and percut sneous chemical agent hazards; filtration and purification of air and water: 
personnel and equipment contamination prevention and decontamination; chemical defense training; improvement of safety in military 
chemical industrial-type operations; airborne biological agent sampling, fractionation, and cencentration for point sampling and 
area scanning-type agent detection and alara systems; physical protection against and decontam{nation of biological agents. 
Program also include investigations supporting both defensive and offensive development in chemical dispersion and dissemination 
techniques, chemical agent systems process chemistry and pilot operations; and searches for potential chemical agents and 


toxicology of chemical agents. 


F. RELATED ACTIVITIES: No comparable work is done by the other Services. Coordination is maintained with the other Services to 
assure provision of the technology base to meet their advanced and engineering development needs, adoption of joint service 
requirements where practicable, and preclude duplicative efforts. Coordination end covperation ia maintained with the United 
Kingdom, Canada, Australia, and with the North Atlantic Treaty Organization (NATO). Related technical investigations are 
conducted under PE 6.26.22, "Chemical Munitions and Chemical Combat Support." 


G. WORKED PERFORMED BY: In-house by US Army Chemical Systeme Laboratory, Edgewood, Maryland. Contractors include Calspan 
Corporation, Buffalo, New York; Stanford Research Institute, Menlow Park, California; Shock Hydronamics, North Hollywood, 
California; University of Pittsburgh, Pittsburgh, Pennsvivania; National Health Laboratory, Bethesda, Maryland; Midwest Research 
Inetitute, Kansas Ciry, Missouri; Honeywell Incorporation, St. Petersburg, Florida; an@t Ash Stevens Incorporated, Detroit, 


Michigan. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


OCR ee 


2. FY 1977 and Prior Accomplishmenty: A. Completed exploratory development (ED) on Ionization Detector to erhance the 
sensing capability of the M8 Chemical Alarm System. B. Examined contamination avoidance technicues and decontamination me thods 
applicable to tactical equipment. C. Identified two concepts for simplified collective protection filters. D. Demonatrated 
feasibility of a Detectcr Kit for Chemical Agents in Water. E. Completed evaluation of threat posed by enemy thickened chemical 


agente. 


2. FY 1978 Program: A. Determine feasibility of laser remote sensing techniques. B. Recommend to user candidate 
decontamination materiala «nd components. C. Complete conceptual studies for simplified collective protection for field 
shelters and Residual Gas-Life Indicator for large area filters. D. Complete ED on the Detector Kit for Chemical Agents in 


Water. E. Publish report evaluating foreign threat and vulnerability to toxic agents. 
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Technology Base 


3. FY 1979 Planned Program: The FY 1979 planned program vill include demonstrating the feasibility of simplified collective 
protective system to include new concepts for solving the entry/exit problem. Continue to assess effectiveness of US detection 
system against all potentia) threat agente as identified by all Services. Continue process studies on training agents. Complete 
design, fabrication, and testing of a remote sampling and analysis eystem. Naintain a continuing program for assessing the 
potential of foreign agents. Conduct studies into techniques for increasing the burning rates of pyrotechnic/ageat systema. 
Continue to synthesize sufficient quantities of compounds of interest to the various programs for advanced toxicological, chemical 
and weaponization studies. 


4. FY 1980 Planned Program: Continue to assess effectiveness of protective system of all potential threat agents and 
effectiveness of chemical ageat detection systems to meet Tri-Service requirements /needs. Continue assessment of process studies 
on training agents and of internal hazards in contaminated vehicles operating in a contaminated environment. 


5. Program to Completion: This is a continuing program. 


FY 1979 RTD&E CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: $6.27.87.A 
DoD Mission Area: $134—Environmental Sciences 


Fy 1977 FY 1978 FY 1979 
Actual Estimate Estimate 
TOTAL FOR PROGRAM SLEMENT 330 £4 °§#&4&zT0 
Geodesy and Positioning 1643 1540 1446 
Technology 
Topographic Mapping Technology 823 888 1136 
Military Geographic Analysis 1384 1628 1618 
Aray Terrain Information System 856 
(ARTINS) 


Addi t ional 


to Completion 
tinuing 


Cont iming 


Cont ining 
Cont inuing 


Total 

Estimated Costs 
Not Applicable 
Not Applicable 


Not Applicable 
Not Applicabie 


. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program investigates and develops methods and equipment to provide 
Arsy and Department of Defense with a more responsive, cost-effective capability for collecting, processing, 


displaying and disseminating geodetic, topographic and military geographic data and products. 


- §&ASIS FOR FY 1979 ROT&E : FY 197% support to Defense Mapping Agency includes: Continued development of a vehicle- 
mounted rzpid gravity survey system; development of digital techniques for imagery data extract ion and elevation 
determination; asi use of holographic and other coherent optical techniques for image data extraction. FY 1979 program 
support to Field Army includes: gyroscopic azimuth devices for artillery survey application; low-cost optical and inert fal 
techniques for rapid collect fon of accurate positional data; improved map designs and product ion procedures for tact ical 
operat ion and planning; imagery correlation facilities for near-real-time target ing and positioning; advanced methods and 
materials in support of baseplant and field map reproduction; and experimental instruments for remtely measuring stream 


velocity, depth and width for river crossing operat ions. 
D. OTHER APPROPRIATION FUNDS: Not Applicable. 


: Program develops new or improved means for rapid acquisition, processing, and 
Information, mapping data and military geographic information. End items directly support future 


Program Elesent: #6.27.07.A Title: Mappi 
DoD Mission Area: $134-Environmental Sciences Budget Activit 


map product fon activities and future strategic and tact ical deployment of forces, ‘eapons systems and crises management. 
Progra coves areas of Geodesy and Point Positioning, Mapping, Geographic Analysis, and provides exploratory development 
portion of the technology base for both the Army ard Defense Mapping Agency (DMA). Techniques and equipment developed 
include: (a) improved position-location data for long-range weapons employment; (b) improved mapping of critical world 
areas; and (c) mapping, military geographic information (MGI) and terrain analysis for Army tactical operations to include 
contingency, limited war, general war and rescue operat fons. 


F. RELATED ACTIVITIES: Applies results of basic research performed under Project B52, Mapping an] Geodetic Research, 
Program Elesent 6-11.82, Defense Research Sciences. Both Air Force and Navy have related mission-oriented research, which is 
coordinated with the Army's program by the DMA and the Under Secretary of Defense for Research and Engineering (USDRE) . 
Advanced and engineering development of techniques and equipment resulting from this program are accomplished under the 
following program elements: DMA Progam Element 6.37.81.B, Mapping, Charting and Geodesy Investigation and Prototype 
Development; DMA Program element 6.47.81.B, Mapping Charting and Geodesy Engineering Development and Test; Army Program 
Element 6.37.12.A, Mapping and Geodesy; and Army Program Elerent 6.47.16.A, Mapping and Geodesy. 


G. WORK PERFORMED BY: Approximately 51% of the work is performed in-house at the U.S. Army Engineer Topographic Laboratories 
(USAETL), Ft. Belvoir, VA. The balance is performed by commercial contractors or other government anencies. Total 
contractual effort in FY 1979 will be $2.672K. Other government agencies funded for $516K under this project are: Army 
Research Institute for Behavioral Sciences, Alexandria, VA; Army Computer Systems Command, Ft. Belvoir, VA; US Geological 
Survey, Menlo Park, CA; and Army Engineer Waterway Experiment Station, Vicksburg, MS. Personnel involved in this program 
total 41 professional and 2@ support ing. 


H. PROGRAM ACOOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior lishments: A prototype-model Rapid Gravity Surwey System (RGSS) was developed to satisfy 
requirements of the Defense Mapping Agemeyr Jor mobile geodetic capability by the mid-198@s. Video recordin, ami display 
equipment was procured and installed in th Hear-Real-Time Imagery Explo tation Factlity and was sucessfully tested at Fort 
Sill, OK, using artillery-launched TV ims=gery. A prototype Electrostatic [mae Reproducer (EIR) was develaped for high-speed, 
large-format, multicolor reproduction of gape. The initizl operational phame of the in-house Digital Image Analysis 
Laboratory (DIAL) was completed and dennne'rated. Experiments in image warping and correlation were successfully desonstrated 
which will support the Defense Mapping Agimy's (DMA) Future need to be able fo ut ilize data from advanced collect ion systems. 
An experipental map viewing device was fabricated, field tested and evaluated and a draft Letter of Agreement (LOA) was 
prepared to support follow-on advanced drwelopment (6.3A}. In the develameni of Product Test methodologies, sccomplishrents 
included the completion of studies on vegetation, drainage, and culture syaiinlogy and an investigat fon of product ion inks, 
scteens and type styles, the object ive of which is to obtain improved map interpretability. 


Program Element: $6.27.07 A and Geode 


DoD Mission Area: #134-Envixonmental Sciences Budget Activity: #1-Technology Base 


2. PY_1978 Program: State-of-the-art study of gradiometer technology lin twing completed, and design of an integrated 


inert radiometer system initiated in support of Defense Mapping Agefmty (DMA)/strategic missile requirements. Development 
and field testing optical mode] Reapte Stream Measuring Device is underwimy for use by Military Engineers. In the Development 
of Mult i-Image Interpretation Techniques, a hardware update contract ia beling completed on the Texture Analysis/Image 
Processing Module, and work is underway on developing procedures for amaleqdigital processing of Factor Map Overlas as 
required for special maps products and terrain analysis operations in sugymat of Field Army needs for terrain informat ton. 
Work is being completed on the generation of a new symbol file for incatparation into the advanced development graphics. 
Studies are underway to develop a sinplified, all-weather distance/az imith measuring instrument with automatic read-out for 
use in Artillery Survey for Weapons Systems. Work is being performed inm-tmmise to develop a variable-geametry laser printer in 
support of DMA baseplant printing requirements. Contractual studies in Op ical Digital Radar Simulation are being canpleted, 
with results evaluated for application to the PERSHING II missile proge a=. 


A prototype integrated Rapid Gravity Survey System (9GSS)/gr adiometer system will be eva) uated 

missile planning. (Contractual efforts wll be performed to fabricate and test prototype advanced 
gyros and integrated/optical distance measur inj eyipment. After coordination with potential users, Letters of Agreement (LOA) 
wili be drafted and staffed. In-house efforts wil contime in the development of digital data extract ion techniques to 
inclsde advanced digital correlation methods ami techniques for matching dissimilar images for use by DMA in speeding the 
mapping process by automation. Additonal software will be procured, modified and tested on the Digital Inage Analysis 
Laboratory (DIAL) Facility leading to an all-digital pass point select ion/correlation system. Fabrication of the prototype 
Remote Stream Measuring Device (Non-Optical) iiill be completed and testing and evaluation begun for Military Engineers. Work 
will be completed on the radar scene simlat ian and studies will be performed in-house and by contract to dempnstrate the 
feasiblity of new hybrid (opt ical /digital) prionaiaing techniques, in support of the Pershing II and Remotely Piloted Vehicles. 
Decrease in RDTE funding from FY 1978 to FY 1¥7H is due to transition of Army Terrain Information System (ARTINS) exploratory 
development (Task A855~T4) from this program infa Program Element 6.37.12.A, Mapping and Geodesy. 


4. PY 2988 Planned Program: Fabrication of a prototype advanced gyro will be jaumpleted and delivered for laboratory and 
field evaluation. An LOA for an all-weather, automated distance/azimuth measuy ing instrument will be prepared for Army 
approval. An investigation to determine cost/benefits of upgrading the Topegrapiric Support System (TSS) uith advanced 

print ing/reproduct ion equipment will be completed. Advanced digital image proceaming techniques feature extract ion tests will 
be concluded, a final report prepared, and a proposal for design of a follow=an digital feature extract fon system will be 
subaitted. Efforts aimed at developing accurate image quality evaluation procmlures will be completed. Evaluation of a 
bracsifnard model stream measuring instrument, capable of precise slant range meaaucements, will be completed. Results will be 
Gcaxumeyvted and used to support proposed follow-on Advanced Development. A contact will be awarded to investigate state-of - 
the—art techniques for optically processing aerial imagery and to compare optical and digital approaches in terms of speed, 
requli@et accuracies and hardware costs. 


Program Elewent: %6.27.67.A Title: mapping and Geodesy 
DoD Mission Area: $134—Environtental Sciences Budget Activity: #1-Technology Base 


3. Pragtam to Completion: This is a contiming program. 
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
Program Element: #6.27.09.A Title: Night Vision Investigations 
DoD Mission Area: #121 - Electronic Devices Budget Activity: 1 - Technology Base 


Se 


A. RESOURCES (PROJECT LISTING 
Total 


Project FY 1977 FY 1978 Fy 1979 FY 1960 Additional Eatimated 
Number Title Actual Estimate Estimate Estimate to Cospletion Costs 
TOTAL FCR PROGRAM ELEMENT 5053 4850 6063 5623 Continuing Not Appliculle 


DH9S Night Vision Investigations 5053 4850 6063 5623 Continuing Not Applirabia 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Army has a need for a cost effective capability to be able to fight 
during periods of darkness ind limited visibility. Using advanced technologies and new concepts in the field of electro-optics 
this program develops new techniques, componenis, and devices that wil! result in significant cost reductions and/or performance 
improvements for night vision devices. This capability ia required to counter the threat of a foe that plans to continue 


combat operations during periods of darkness and limited visibility. 


C. BASIS POR FY 1979 RDTE UEST: Advanced concepts, based on 2nd generation focal plane technology, will be developed for 
Remotely Piloted Vehicles (RPVs), Manportable Thermal Imaging Systems, Improved Tank Sights, and Fire and Forget Missiles. longer 
wave iength technology (millimetex wave) will be studied for providing improved operational capability in fog and smoke. Visfionics 
modeling techniques will be extended to RPVs, Urban Target Acquisition, Smart Weapons, and all weather systems, for prediction 

of systen performance effectiveness. A one inch, flat panel display will be developed for we both in @ lightweight helmet 
mounted display and in the thermal weapon sight. A miniature, low cost, day/night sensor using a Gallium Arsenide Photocathode 
and Charge Coupled Device (CCD) target will be developed for use in RVPs and Fire and Forget Missiles where expendability is an 
important factor. Development of sensors in both the 8-14 micron and 3-5 micron spectral regions will be pursued in order to 
reduce cost and improve the performance of thermal systems. Development of 1-2 micron image intensi fiers will be inittated to 
improve the low li_ht level and adverse weather performance. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRIPT : A second generation Manportable Thermal Imager is being deveioped to eliminate many of 
the short-comings that exist with the first generation devices, e.g-, second generation imagere will be thermoelectrically cooled, 
hence not having the logistical burden of coolant bottles which need to be refilled with compressed air, weigh about one-half of 


Proyram Element: #6.27.09.A Title: Night Visiun Investigations 
DoD Mission Area: #121 - Electronic Devices Budget Activity: #1 - Technology Base 


what the first generation devices weigh, have a smaller power requirement, and finally be abie to provide the increased ranges 
required by systems such as the Advanced Heavy Antitank Missile System (AHAMS). The logistics necessary to support the first 
generation devices include unique equipment to clean and charge bottles with compressed gas. Higher performance second 
gereration Thermal Imagers will be developed to provide detection ranges of up to These increased stand-off 
ranges will increase the survivability of attack helicopters. When the currently developed Night Vision Cogeles are used by a 
helicopter pilot, difficulty is experienced in changing the focus of the goggles from the horizon to the aircraft instruments. 
A helmet mounted flat transparent panel display is being developed through which the pilot will be able to observe his 
instruments and on which he will see an intensified view of the terrain surrouncing the aircraft without aakirg a manual focus 
adjustment. An interchangeable third generation tube is being developed that will cost significantly less ($800-$1200 versus 
$2200) than the second generation tube, have significantly better performance, and detect a man at a reage tuice thac at which 
can currently be done with the second generation tube. This will result in significant savings since the Army is expected to 
procure in excess of 30 thousand devices which use che second generaticn 25 milliweter image intenrification tube, e.g., 


individual weapon sights. 


F. RELATED ACTIVITIES: Close coordination is maintained with the Navy, Air Force, and Marine Corps to avoid duplication. Joint 
Logistics Commanders coordinating groups have been established to ensure that mayimum use is made of limited assets, e.g., Navy 
is developing 8-14 micron second generation infrared detectors while the Aruy is developing those sensitive to 3-5 micron energy. 
The Aray has responsibility for the Configuration Management of the first generation Thermal Imaging Common Modules used by all 
Services. In addition, an active international program of technical cooperation is maintained with many countries, particularly 


those of NATO and the Quadripartite countries, 


G. WORK PERFORMED BY: Night Vision Laboratory, Fort Belvoir, VA. Representative contractore are: Radio Corporation of 
America, Lancaster, PA; International Telephone and Telegraph Corporation, Fort Wayne, IN; Varian Associates, Palo Alto, CA; 


Texas Instruments, Inc., Dallas, TX; and Philco Ford Corporation, Aeronutronics Division, Newport Beach, CA. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 14977 and Prior Accouplishments: Veveloped lower cost, higher sensitivity 18 millimeter third generation image 
intensification tubes. This was preceeded by development of first and second generation image intensification tubes for night 
vision goggles and small starlight scopes. 3-5 micron monolithic silicon focal planes were developed for long range airborne 
spplications, and 8-12 micron hybrid lead-tin-telluride. Through the use of Charge Coupled Devices (CCD) and Large Scale Inte- 
gration technologies, it has been possible to increase the number of detectors by a factor of 100, hence substantially increasing 
the range and limited visibility performance of night sights. These developments were preceeded by development of the first 
gencration of thermal imaging night sights. 


j 


Program Element: #6.27.09.A Title: Night Vision Investigations 
DoD Mission Area: #121 - Electronic Devices Budget Activity: 1 - Technology Bage 


2. FY 1978 Program: In the Visionics Area, models to predict sensor effectiveness will be expanded to include smoke, fog, 
and haze effects; heliborne sensor platforme; laser range finders; and lock on before launch emart weapons. Programs will be 
initiated to develop a flat panel helmet mounted display for use by helicopter pilots, and 2 miniature camera tube possibly 
applicable to Remotely Piloted Vehicles (RPVa). <A second generation Thermal Imaging program to demonstrate high density detector 
focal plenes, with up to 20,000 detectcrs, will be 4uitiated. Collect target and background data for future pillimeter wave 
imaging systema. ‘the potential for application of Infrared (1R) staring erray technology to a low cost day/night sensor for 
target imaging and missile homing vill be explored. Uncooled, high performance IR imagers will be evaluated for applications 
such as driving through smoke and fog. Development of Hi~Sensi{tivity Tank (HISTAF) and Advanced Tactical (ATAC) helicopter 
thermal night sights will be initsated. HISTAF will double the low visibility recognition range of the current tank sight, 
while ATAC will increase helicopter stand-off ranges by a factor of three or better. 


3. FY 1979 Planned Program: Far Infrared: High performance silicon detectore will be fabricated for long range heliboine 
and sracred vehicle use. Miniature Devices: Evaluate third Generation Intensification Galium-Arsentde Phutocathode/Charge 
Coupled Device (CCD) intensification tube for use in Remotely Piloted Vehicle (RPV) television camera, fire and forget missiles. 
Evaluate lightweight, flat panel, helmet mounted pilots display, also called hciographic one tube (HOT) goggle. Expand dynamic 
search wodele for urban backgrounds including multi-spectral signatures. Fabricate nonacanning thermoelectrically (TE) cooled 
etaring focal plane (third generation thermal) sensor, possible application in automatic tracking imaging of smart munitions in 
the mid 1980's. The $1.2 million increase in FY 1979 over FY 1978 is to provide funds to procure a Schermflug probe, which is 
a device used to collect data for the evaluation and optimization of airborme night vision systems. 


4. FY 1980 Prograe: Demonstrate Remotely Piloted Vehicle (RPV) mini-FLIR (Forward Looking Infrared Device) with a second 
generation focal plane array for extending resolution and sens’tivity. Complete Concept Formulation of advanced infrared 
tracker. Initiate development of a handheld staring sensor prototype based on trade-cff analysis between thermoelectrically (TE) 
cooled staring arrays and solid state pyroelectric technology. Complete feasibility of 8-14 micron hybrid focal plane detector 
array for High Sensitivity (HISTAF) FLIR for tanks. Establish feasibility of TE cooled 3-5 micron fccal planes for staring 
detector arrays. Evaluate advanced monolithic silicon (MOSIS) chip for potential of upgrading performance of Advanced Tactical 
(ATAC) FLIR. Initiate exploratory development phase of uncooled soiid state thermal imager. Demonstrate 18am diameter 
photocathodes sensitive to 1-2 micron radiation. Modify effectiveness models to include threat countermeasures . 

5. 


Program to letion: This is a continuing progran. { 
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FY_ 1979 RUITE CONGRYSSLONAL DESCRIPTIVE SUMMARY 


Program Element: #6.27.15.A Title: Tactical Electrenic Warfare Technolo 
DuD Mission Area: #122 - Electronic Warfare Technolv Budget Activity: # 


A. RESOURCES (PROJECT LISTING): 


in thousands 


Additional 


to Completion 
Continulag 


FY 1979 
Estimate 


Project 
Nuaber Title 
TOTAL FOR PROGRAM FILEMENT 


A042 Tactical Self-Protection 
Electronic Warfare Techuiqueq 
A904 Tactical Electronic 
Warfare Techniques 


Continuing 


Continuing 


Total 
Estimated 
Costs 


Not Applicable 


Not Applicable 


Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program elewent supplies the exploratory development technology in 
support of all Arwy Electronic Warfare (FN) programs. Technologies from volce frequencies through radar and optics are utilized 
to provide new concepts of countermeasures ccM) and cuuntec-countermeasures (CCM). Technological advances are urgently needed 
to suvport development/fielding of electronic/signals warfare equipments. Present size, weight, location accuracy, limited 
output pover, and sophisticated signa! processing techniques are some of the many system characteristics whick must be solved hy 


wsodern technology to ensure the use of the frequency spectrum to friendly forces while denying its use to the enemy. 


The rapidly 


increasing use of precision guided weapons necessitates a corresponding effort in the detection atid countering of such threats. 
Investigation and development is continuing to insure that the Jatest developmental US miseiies, communications, electronics, 


end right vision systems will feactior satisfactorily in a hostile countermeasure environsent. 


C. BASIS FOR FY 1979 RDTE REQUEST: Major Technology thructs will be rursued in the following areas: 


threat warning ans CM's against electro-optical guided or aided weapons; the achievement of optimum Jamming modulations to 


counter weapons systems asyociated communications and non-communications systems; and, in conjunction with the US 


Air Force, 


develop jamminy alesion system techniques for eventual conffguration on a common remote piloted vehicle airframe. These goals 


will be pursed primarily through a continuation of work initiated in FY 1978. Waveforms for defeating radars 
|jawaing sources will be initiated. The effectiveness of various 


will be optimized and the development of 


Program Elemeut: #5.27.15.A vitle: Tactizal £lectronic Warfare Technolo 
DoD Misaion Area: #122 ~ Electronic Warfare Technolo Budget Activity: #1 - Technology Base 


jamming techniques againet missiles will be established, improved jamming sources designed, and threat warning 
techniques inveatigat-d. The feasibility of fully automatic electronic ©ountermeasures (CM's) for protection from laser guided 
weapons will be established and efficient laser jamaing sources developed. field testa of an experimental 
system for the detectior, location. and identification of hostile pacsive optics will be comleted and system requirements 
established. An iaproved airoome jamming antenna with watching unit will be experimentally evaluated 
on a UH-1 helicopter. Techniques for jamming enemy! radar will be demonstrated. Investigations of techniques 
to increasethe resistance to jamutng of comaunications systems will concentrate on thel to microwave 
data links. An effort to conduct various modulation effectiveness measurements) ‘will be initiated. The 
objective is to optimize jamming modulations that will provide a minimum effective jamming to eignal ratio for use against enemy 
threat xadara. Optimizing the modulation jamming to signal ratio will effectively utilize the effective radiating power in 
existing and future radar {ammers. A high power communications jamming applifier wii! have been des ignedj 

The amplifier will be constructed 
jo FY 79 for operational and feasibility testing unecessary to dezonstrate potential for future Jammer applications. A program 
will Se started in FY 79 for the application of electron bombarded semi-conductor techniques in the radar jamming area. These 
devices offer great advantezes over tubes or tranaistors in reduced size and greater power handling capability, bandwidth and 
linearity. This is a joint program with the Navy Electronics Systems Command. in the Remote Piloted Vehicle (RPV) mission 
system techniques area, a prototype very high frequency communicat ions jamming system will be developed for configuration on 
the cosmen Army/Air Force RPV air‘rame. This is a joint program with the Air Force Drone Special Projects Office. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


ee 


E. DETAILED BACKGROUND AND DESCRIPTION: The objective of this progras is the exploratory development of tactical electronic 
warfare, to include electronic countermeasures (ECM) and electronic couater-countermeasures (ECCH), techniques, components and 
equipments to be targeted against enemy communications and non-communications systems (including electro-opcics and tafrared 
conmunications and non-communicat ions ) associated with enewy weapons systems and units. New and improved methods and techniques 
wili be developed to provide for improvement of jamming (overt and deciptive) and ECM/ECCM control by increasing effectiveness 
while reducing nize and weight and increasing reliability. Thia program is also founded on the need for continuous improvement 
of existing techniques ard the << velopment of new techniques for dealing with advances in the state-of-the-art. As methods of 
communications/electronics become more sophisticated, equipment must also becowe more sophisticated if we are Co adequately counter 
new threats. Technology development is aiso required to minimize the total cost of development, accuisition and operation of 
electronic warfare equipment. 

The vulnerability of the techniques and methods, will also be considered. 


q 


Program Element: #6.27.15.A Title: Tactical Electronic Warfare Technolo 


#122 - Electronic Warfare Technol Budget Activity: #1 - Technolo Base 


DoD Mission Area: 


F. RELATED ACTIVIT!ES: This work is in direct support of the Program Manager for Aircraft Survivability Equipment and of 
prograss/projects 6.27.45.A/N905 (Tactical Electronic Support Measures (ESM) Systens), 6.37.45.A/b925 (Tactical Electronic 
Warfare and Intelligence Command and Control Systems), 6.37.55.A/D251 (Protective Electronic Warfare (FH) Equipments), 6.37.55.A/ 
MK12 (Division Tactical Electronic Countermeasures (ECM) Systems), 6.37.55.A/DK13 (Corps Tactical ECM Systems), 6.47.45.A/D906 
(Tactical ESM Systems), 6.47.45.A/N926 (Tactical Electronic Warfare and Intelligence Command and Control Systems), 6.47.50.A/ 
DL12 (Division Tactical ECM Systems), and 6.47.50.A/DL13 (Corps Tactical ECM Systems). Work on the development of electronic 
counter-countermeasures (ECCM) technology supports numerous Army electronica systems in the arec of communications and radar. 
Tri-Service technical efforts in electronic warfare receive extensive review as a result of participating in Joitnt~Service 
Technical Programs (JSTP), Electronic Counter—Countermeasure Worksheps (ECCW) and Joint Technical Coordinating Groups (JTCG) 
which reduce duplication among the Services. Coordination is also furthered through Tri-Service preparation of a Technology 
Coordinating Paper on Electronics and the annual reviews by the Under Secretary of Defense for Research and Engineering (USDRE) 
reviews. Numerous specific subtasks are conducted on an inter-service basis including work on tadar jamaing, optical and 
electro-optical countermeasures, missile threat detection, laser jamming sources, and optical augmentation. This takes the 
form of joint funding/coordination with other Services. 


G. WORK PERFORMED BY: The US Army Electronics Research and Development Comaand (ERADCOM), Adelphi, MD; Electronic Warfare 
Laboratory (EWL), Furt Monmouth, NJ; US Army Signals Warfare Laboratory (SWL), Arlington, VA; and White Sands Misstle Range 
(WSMR), NM. Approximately three personnel at SWL and 10 personnel at EWL are involved with program management, contract 
wmonttoring and a limited amount of in-house laboratory experimentation and modeling. Supporting efforts are provided by the 
Army Armament Research and Development Command, Picatinney Arsenal, NJ; Letterman Research Inatitute, San Francisco, CA; 

Naval Weapons Center, China Lake, CA; Georgia Institute of Technology, Atlanta, GA; Pacific Missile Test Center, Point Mugu, 
CA; Air Force Avionics Laboratory, Wright Patterson Air Force Base, OH. Contractors include: Hughes Aircraft Company, Culver 
City, CA; Stanford Research Institute, Huntsville, AL; CTE Sylvania, Mountain View, CA; RCA Corporation, Princeton, NJ; 
Honeywell, incorporated, Lexington, MA; Rockwell International, Anaheim, CA; Quest Research Corporation, McLean, VA; ITEK 
Corporation, Lexingtor, MA; and Bunker Ramo Corporation, West Lake Village, CA. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE FROGRAMS: 


high frequency (VHF) communications with high dynamic range, low loss, steeraple null antenna components. These accomplishments 
transitioned to SINCGARS (Single Channel Ground Air Radio System). In addition, a microwave steerable null antenna processor 

utilizing a unique antenna array was designed. A millimeter wave intercept receiver was denigned and built {n-house and a laser 
receiver modified for employment in an overseas project. A compact dye-in-plastic laser module with efficiencies and lifetimes 


comparable to Liquid systems was constructed to evaluate its application to a helicopter-mounted Optical Warning Location/ 


> $25 
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Teteckion System iitwisi). An ulira «i let (UV) filter was developed and fucorporated in the AN/AAR 41 missile detector and a 
report, "UV Signatures af Tactical Hi le Plumes", including spectral, temporal, and radiometric rissile signatures was 
femplaied. Computer mimulation Jemmwmtrated a countermeasure (CM) for degrading a hostile laser radiation weapon and data was 
eallected on the affmrct af counterfirn for suppressing a laser designator. A program initiated tn FY 1977 aualyzed the polari- 
nation eignaturea of several hostile apticai systems and evolved a novel measurement technique which should permit remote target 
jdeariFication, Swtfate acoustic wire BAW) and charge coupled device (CCD) technologies were successfully combined to produce 
« tligh speed signal digitizer appiilicwlle to a variety of electronic warfare (Fa) processing requirements. A SAW trans form 
prudeeser which offere petential far providing an ins<antaneous direction Finding (DF) capability was demonstrated. Desiga 
iaptorsmots for sa aupandable smart tpmmunication jammer were completed. Current engineering development of communications and 
mun-comeunicatiqns jammmrs indicata that there are areas which require advanced technology in order to provide for increased 
eflective radtatieg puwer at no incirase in input power. A program has been initiated to optimize Jamming modulations that will 
provide « minimm jamming to sigusl watlo effective for enemy threat radars. Optimizing the modulation jamming to signal ratio 
will affactively atilias the effrcilrs radiating power in existing and future radar jamers. A small effort waa conducted in 
sdaptiivs jamming teckelques which ied fo the initiation of a program to develop an electronic bombarded semi-conductor for use 
in a tilgl power = camminications amiifier. The feasibility of conducting communications electronic warfare from a Remotely 


Fileted Pehicle (mVi/drone ‘was demonstrated. | ; 
Testing proved RPV comaunicat ions 


jamming to be feasible. 


2. FY 1978 Program: Develop improved jamming waveforms and simulate their effectiveness agaimnt mdmrsj_ __ reward 


Utilize in-house (est results to initiate derslagmant af = Of Co jam 

hostile, radar. Demonstrate improved lasex: sources for interrogation and jamelig. Iacresee the gaa power of 

Naser diodes for rangefinder jamming, develop tunable laser jamming sources, and solid state iimnrcommeraion oacilla- 
tore for optical augmentation. Collect additional data essential to the design of an-ultra violet siastia detection wpstem and 
explore improved detector/filter combinations. Implement a generic simulation which will permit = rapid stecument of infrared 
(1R) jammer performance against new aissties. Develop an IR power source compet ible with the asic 72 jammer and enplore 
selective Jemitters. Complete evaluation of counterfire for suppression of laser designators ond finalines requirements 
for a countertire system. Complete an optical polarization sensitive receiver and demonstrate its mae fur tarmt iment fication. 
Award contracts, 

\ Expand the Steerable Null Antenua Processor (SNAP) concept for application to transmitters as well as receivers by 
design of diode-switched microstrip phase shifters and initiate construction of a feasibility model. Develop a biodegradable 
chaf€ in order to meet Environmental Protection Agency CEPA) requirements which currently Ltmit vulnerabiiity testing of weapon 
systems. Investigate the previous efforts in radar Jamming modulation analysis. Attempt to correlate finding of previous 
studies with respect to various modulations and their effectiveness against various threat radars. A high power cuommunicaticns 


Program Element: #6.27.15.A Title: Tactical E:ectronic Warfare Technology 
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jamming amplifier will be designed which will utilize electron bombarded semi-conductor active devices rather than convent fonal 
tubes and transistors. The design will includ> all the necessary support circulty and mechanical packaging necessary to prove 
feasibility in otuer than laboratory environments. Adapt or build specific Remotely PSloted Vehicles (RPV)/drone jamming packages 
which can be optimized for use in specific operational situations. All work wilJ center around an ultimate total system to 
include commonality and interclangeability. Specifications will be derived for the adaptation of a hand emplaced “smart” 

janmer into an RPV/drone. 


3. FY 1979 Planned Frogram: Use a Ait ites best bed to field test improved Jamming techniques 
end develop a modulate fier generating the required jamming waveforms. Complete and test an improved breadboard 
Jammer aoa delise apatem requirements. Investigate countermeasure (CM) techniques against other 

low alt/tude avionics. Improve effici#m 9 mel taming for Stimulated Raman Scatter laser sources and build injection diode arrays 
for jamaing appropriate laser systems, ii [Tlie infrared countermeasure (1RCM) simulation to analyze jamming waveforms against 
likely modifications to existing wissiles, develop efficient long wavelength jamming sources; and define requirements for 
improved 4 Flares. Demonstrate the feasikitity of G+ against al guided missile (ATGM) and prepare 
detailed requiremnts for a fieldabi=# apsimm. ‘Complete a field test plan 
Design and field test an automated #ystem fmr detection, location, and identification of optical targets and field test. Initiate 
development of an exploratory model leirid supfere aroustic wave/charge coupled device (SAW/CCD) 

. Develop multiple loop ferhiiquea capable of independent ly nulling; ‘jamming or interfering signals for use 
with radi aeta. Loaplete development of a microwave steerable null system ard participate in PATRIOT 
air defense missile communications tmais inee| ving iine-of-sight ultra high frequency (LOS-UHF) data links. Field evaluate 
experimental chaff which conforms f© Davie al Protection Agency (EPA) requirements. Required acceleration of Electronic 
Warfare technical base effort resulim in lmcriawe tm funds from FY 1978 to FY 1979. Conduct various modulation effectiveness 
measurements against weapons systems ss=icim eal radars. Cerive parametric curves and conduct trade-off analyses between 
barrage Jamming and other sophistinatmd mchilatinne. The high power communications Jammer utilizing electron bombarded semi- 
conductor active devices rather thas cuieewtienal tubes or transistors will have been designed. The amplifier will be constructed 
in FY 79 for operational and feasibility teatte secessary to demonstrate potential for future jamming applications. A program 
will be started in FY 79 for the applirut tim ef #imctron bombarded semi-conductor technology in the radar jamming area. This {is 
a Joint program between the Acmy's Glgewke Waefare, Electronic Warfare and Electronic Technology and Devices Laboratories and the 
Navy Electronics System Command. im ile Beeote Filoted Vehicle (RPV) mission system techniques area, 4 prototype very high 
frequency copmunications jamming sFatia «iii be developed for configuration on the common Army/Air Force RPV airframe. This ta 
a joint program with the Air Force Brame Special Project Office. 


Ae nla ee ene ot: LAR 


Fa aoe = 
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4. FY 1980 Planned Program: Develop new approached for defeating sophisticated anti-jamming modifications to enemy radars. 
Explore countermeasure techniques against advanced precision guided weap»ne, and provide an order of magnitude reduction in the 
size and weight of advanced electronic warfare hardware. Develop a high power radar jaswing antenna system for eventual instal la- 


tion on alrbome or ground vehicular systems. Continued development is necessary to increase antenna band widths, reduce size 
and weight and to develop new techniques to improve the antema effective radiating power without increasing system power. All 
individual Remotely Piloted Vehicle (RPV) Jammers and the control station will complete development and a piloted vehicle test 
will be conducted, after successful completion of which the mlasion systems will be integrated into RPV. An RPV feasibility test 


will be conducted during th2 third and fourth quarters. Advanced development will be initiated 


5. Program to Completion: This fs a continuing program. As methods of communicatiors/electronics become more suphisticated, 
our electronic warfare equipment must alro become more sophisticated if we are to adequately counter new threats. 


FY 1979 RDTE CONGRESSLONAL DESCRIPTIVE SUMMARY 


Program Element: Title 
DoD Mission Area: Budget Activity #1 - Technology Base 


Total 
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated 


Dumber _ Title Actual Estimate Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 3716 3950 5922 7271 Continuing Not Applicable 


Human Factors in Military 


Systems 3950 5922 7271 Continuing Not Applicable 


The drag Sere thctecdes of different items of equipment, offen seen the most 
etree ep comme al embat com! tien. Obdetiv of thie program ie to secre that tater Arey eqvlpeernt la deat gurl so 
that the soldier can Eight #llentively sttheut Vigktieg the equipeent. Epecific perpores ofet 11) provide Emre lesige of the sol- 
dier's meatal anil phvateal partormaice wepabilition ded Limitetiensy (7) gpvdde the application ef hag knowledge fe tha deyetop- 
sect of dewey seapen tyatems ee that the eeldlee [beth male aed [ewole) coe aeetal ly aed peice lp epee aed etal bi) com= 
biew femoe tark performance with mackie per loreance to achieve the moet effective, etticlest atl eeliabls eoebivation, 


(CO. BASES Foe Fr 182 ANTAE REET: he 8 Arey Bom Apatnrer ing Labor eters (WEL) bow developed cotwtindleg expertiie ia per= 

| forming aw seaphn syates comept Feotbi tity aualpese, and total seep epetes effectiveness evaluations. baberrtery end field 

‘ evaluatiava revea! cota! eeepon apaton ercoe morces| ceepomes tuefitetently operate! Sy the typical ealdier ace identi fied and 

i recomendations male oo ochlew! greater elfmetivenss through equilpeent redeeige and protects! er tralelng iaprowennia. OT 1eTY 

R&D will be oe folioee: (1) freer) Initiate first series of Dive Piring, waited tank range seston ef homes Fartore peg 

‘ments in the design of tamk Fire emetee! systems (2) gepiibery: Complete amalysia of tume~ Engine eimg Laboratory Battaliaw 

_Actillery Test FUT (UELEAT VLU) data) cowtime: te aeetot WS Arey Traletng and Derty ine Commend (TRADE! &e insure the appropriate 

i dntegration of «|| amely developed materiel inte « cate ly tetegruted artillery epetery (3) Aviston! Transition Integrated 

\ Helicopter Flight Gamtral ti: U0 dewey Agtation Bef Command (AVEADCOS) and sentir tie Certier dewvelepmetty Conduct NEL portimn mf 
‘TrieService Hallicopter Husan Factor Enpivecriag 2? preigree aid aaniter pertiche coaigeril fo acher fal agenctes; (4) [mfiauise! 
_Gonduct first cambined arms Pield tes, te detersine coasand anf centec] provijess, preper aia sf seapons and matertel and camail= 
‘bility of equigee=t; (3) Pe The pedliferation of [te teteaded Taw indiwidtal soldier portability has sm= 
ceeded the capanity of the enldier's packirame (ALICE), Aljermate solutions range Frm me jor modification of the ALICE packinans 
to the development af park spatens specific te © erapon epetes, A ryetimatic Leererigatiqn willl be undertaken to determine tse 
"best" means of partziliiep for epectite evetemm. ALL werk FAD f1) be copedinaced with '% Arwy Batick R&D Command (NARADCOM) ; 


Program Element: #6,27.16-A Title Human Factors in Military Systems 
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(6) Night Vision/Smoke: Conduct field experiments to determine the soldier's ability te -savigate and sccamplieh varliaws. ccabat 
tasks in smoke. Conduc= similar experiments with crew served weapons and armor} Ci) Air Defenest Condict mere reallatic, so- 
phicticated experiments to assess operator performance on follow-on systems or modifications ta FATHIDT-cppe air deieman systems; 
(8) Maintenance R&D: Monitor tests of the Integrated Technical Documentation & Tiraliulig LUTHT) fleet «nd imprere setheds of 
presenting maintenance information via media other than maintenance manuals. (9) eaf Deve lopegt? Tht Humes Engineering 
Laboratory is increasingly involved in developing “quick solution" type components andor weaniy apace concepts each am DRAGON 


anti-tank weapon on the M113 armored personnel vehicle, Anmo Resupply Vehicle, etc, All mich appropriate teqelremente will be 
properly coordinated with DARCOM Coumands and US Army Training and Occerfoe Command (TEAC), co auld doplicotion af efforts, 


AlL detachnents within DARCOM and HEL liaison personnel at TRADOC Centers/Schools will te ta full operetian bp FF i is 
will close the complete loop of providing human factors inputs into materiel requirments decumrets, cmcept dot lapmmrt studies, 


supporting the Project Managers and DARCOM R&D Commands, assisting DARCOM testing wad evaluation agencios, oid | teal ly amsisting 
in the "nandof£" process to the commanders in the field by insuring that all supporting materiel te gives oe the Go-undars stwul- 


‘ taneously, f.e., maintenance manuals and training programs and devices. 
ION FUNDS: .- FY 1977 Fy 1978 FY 1979 Fy 1980 Additional Total 


ff in Thous: Actual Estimate Estimate Estimate to completion Estimated Costs 
ry Construction (MCA Funds) 0 0 0 5199 0 5199 


OH: Significant findings from this program have driven the development of such equipment as 


che CL) Battery Level) Computer for the Fire Direction Ceuter for artiliery, (2) the TOW Antitank Weapon System, (3) new infantry 


ty oruor eed holerte, (4) on imtageated one-handee flight controller for helicopters, (5) fire control equipment for tanks, 
(4) target acquiaities and comtrel #yetems for conventional artille-y, (7) mounting antitank weapon systeme (DRAGON) on the M113 
comered porsoena) vehicle, eo (4) peewiding protection for ammunition handlers in combat loading the M60 tank under fire. Re- 
gaits of this program directly isfiusmce the design of Army materiel. The 8 examples cived above have resulted in improving ar- 
tillers Liew acperesy by orders of mage’ tude, increased soldier protection by 30%, decrcased pilot workload by 25%, increased 


target hit copebllicp fro 
RELATED ACTIVITIES: Joint services actions such as publication of Military Specification MIL=H-46855A, Human Engineering Re- 


' quiremen for Military Systems, uipment and Facilities; Military Standard MIL~STD-1474A(MI), Noise Limits for Army Materiel, 
| Military Standard MIL-STD-1472B, Hiwaan Engineerin, Design Criteria for Military Systems, ent and Facilities, and 


— == 


{ 
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MIL-HCBK~759, Human Factors Engineering Design for Army Materiel. Among the services, information on current programs and com 
pleted results is exchanged to preclude duplication of effort. A Human Factors Engineering Information Data Bank used by all 
Department of Defense agencies and contractors is maintained by this program. Related Program Elements aret 6.27.57N, Training 


and Human engineering Technology, 6.37./1.N., Iberian Engineering Development. 


CG. WORK PEPFORMED BY: In-house agencies: US Army liuman Engineering Laboratory (HEL), Aberdeen Proving Ground, MD, and Humar 
Factors Engineering Detactments at each of the US Army Materiel Development & Readiness Command (DAP.COM) Subordinate Consnands and 
Development Centers. Contract organizations whose contracts exceed $25,000 are: Bolt, Beranek & Newnan, Iuc., Cambridge, MA; 
and Aircraft Armament. Corporation, Cockeysville, MD, and Food Machinery Corporation, San Jose, CA, Georgia Tech University, 


Atlanta, GA. 
He PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplisime: 


Human Factors Engineering design handbooks, standards and specifications were published. Human factors engineering data 
bank established, containing tk- results of approximately 30 years of research. Field evaluation showed that conventional artil- 
lery was ineffective in engaging moving ground targets. Through use of a new laser designator system and a new automated tire 
Direction Center, conventional artillery engagement of stationary and moving ground targets became extremely effective. Tests 
ylelded effectiveness data on air-to-ground and ground-to-air engagements. Integrated Flight control was designed which combines 
two helicopter flight controls into one control. Control frees one of the pilot's hands for other functions such as firing of 
guns. Field experiments with the 8l-mm mortar reduced the number of rounds of ammunition to get on target, and reduced time to 
get on target, thus increasing mortar-system efficiency and reducing ammunition and training costs. Program supported develop- 
ment of proposed new infautry helmet and body armor through laboratory and field tcials involving approximately 1500 infantry 
soldiers to assure the best shape, sizing, protection (including female soldiers), and compatibiticy with other equipment. Feasi- 
bility of firing rocket-type antitank weapons from enclosures and bunkers was demonstrated, Resuits are guiding preparation of 
combat operational guides. US Army Human Engineering La»oratory successfully mounted the DRAGON antitank weapon cn the M113 ar- 
mored personnel vehicle. Gunners achteved ,hit probability agatnst stationary targets, and against moving targets. This 
mount is pre-ently betng procured in large numbers for operational use. As a spin-off cf an error measuring device development 
for ertillery gun crews, the potential for use as a training device was immediately recognized. This devicc will save the Army 
millions of dollars in artillery ammunition, petroleum, oil & lubricants (POL), and gun tube wear annually, in artillery gun 
crew training. Feasibility of use in training has been successfully demonstrated. 


Program Element: #6.27.16.A Title Human Factors Military Systems 


DoD Mission Area: #132 - Training and Persounel Technology Budger Activity #1 - Technology Base 


2. FY 1978 Prograa: 


A.cillery and Mortars: Field tests continued to investigate techniques, equipment and procedures for reducing the re- 
maining huean error sources ia artillery and mortar firing. Program was initiated to examine the infantry operaticns such as 
mechanized, air mobile, and Military Operations in Built-up Areas (MOBA), and the interaction of weapons and equipment as they 
affect the performaace of the infantry soldier. Objectiv- is greater compatibility between new infantry materiel items and to 
increase the combat infaatryman's effectiveness. There is now no systematic human fectors assessment of problems associated with 
military operations in urban warfare. Research was initiated to isolate probleas in city fighting and to asseas the advantages 
and limitations of current weapons in such an environment before new, specific materiel develcpment programs are initiated by the 


US Army. 
3. Fy 1979 Planned Pr 
Continue and extend human engineering work contributing to optimus future infantry, artillery, armor, aviation, and anti- 
tank weapcn systems; develop human factors design criteria for future, optimum lightweight, highly mobile tanks; complete final 


test, and transition the one-handed flight control for Army helicopters into the next phase of development; with the Army user, 
determise optimum weapons and procedures for fightiug in urban areas. 


4. FY 1980 Planned Prograa: 


Conduct specific exploratory development R&D as part of an integrated Human Factors Engineering R&D Program in support of 
Army helicopter development; extend Military Operations in Built-up Area (MOBA) R&D to include determiring the feasibility of new 


weapon concepts in village and city fighting; continue to develop new Army materiel prototype concepts. 


5. Program to C l on: 


This is a continuirg project. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: 4#6.27.17.A Title: Army Personnel and Manpower Technolo 
DoD Misaton Area: #132 - Training and Personnel Technology Budget Activity: #1 - Technolo 


RESOURCES (PROJECT LISTING $ in thousands) 


Total 
FY 1977 FY 1978 FY 1979 FY £980 ~ Additional Fstimated 
Estimate Estimate Estimaté.. to Completion Costs 
TUTAL FC® PROGRAM ELEMENT 3000 4392 4696 Cont tnuing Not Applicable 


Manpower Systems Technology 900 1380 1126 Cont inuing Not Applicable 

Technology for Increasing 90U 1300 1370 Continuing Not Applicable 
Soldier Productivity 

Techniques for Organizational 1200 1712 2200 Continuing Not Applicable 
Effectiveness & Management Training 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program reeks to develop technology to enhance effectiveness of the Army's 
personnel system in meeting requirements for (1) officer and enlisted quantity, quality, and specialization needs in the Active 
and Reserv: Army; (2) improved soldier productivity; and (3) improved Army organizational effectiveness. 


c. BASIS FOR FY 1979 RDTE REQUEST: The following is expected to be accomplished: techniques for reducing first term enlisted 
attrition; improve reserve force management techniques by developing and evaluating incentive programs for enlisted accessions, 
reenlistwents and retention; developing a career commitment model in recruitment, training and retention of Reserve Officer Training 
Corps (ROTC) cadets and junior officers to improve cost-effectiveness. Improvement in Army unit readineee by developing more re- 
liable methods for measuring organizational and unit performance, by establishing relationships between organizational structures 
and processes and operational effectiveness, and by developing improved instruments and techniques for diagnosing and solving 
organizational problems in order to achieve higher readiness. 


D. DS: Not Applicable 


BACKGROUND 
breakthroughs in the following areas: attrition management controls for reducing accession requirements snd increasing return on 
training investment; reserve enlistmenc/reenlistment incentives for reducing personnel shortfalls and improving readiness; re- 
enlistment standards for career force selection; comuterbased mobile recruitment and examining systems to improve effictency of 
personnel accesstoning processes; Reserve Officer Training Corps (ROTC) cadst/junior officer measurement during early career per- 


formance for performance-based selection and training; mobilization population aptitudes/skills inventory for better standardi- 
zation of personne] selection tests and improved classification and assignment of new accessions; officer career progression 
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Program Element: #6.27.17.A Title: Army Personnel and Manpower Technology 
DoD Miseion Area: #332 - Training and Personnel Technolo Budget Activity: #1 ~ Technology Base 


for relating measures of individual performance to unit performance. A theoretical foundation and an experimenta! data base to 
support officer recruitment, selection, and training. Prototype integrated officer personnel accession, development and career 
management system model. Research on acceptance of women in the Army careers. More reliable methcds for measuring organizational 
and unit performance 60 as to be able.to evaluate the impact of organizational effectiveness technologies on unit readinese. A 
model for understanding and predicting how leadership and managerial factors affect organizational and unit effectiveness. 
Development of a knowledge base relating unit structures and processes to organizational effectiveness. 


34. FY 1979 Planned Program: Tecnnological based efforts will be continued on the following Army problems: late first tour 
enlisted personnel attrition; incentives for Active Army and Reserves; computerization of the enlisted personnel accessioning 
system; mobilization population inventory to improve standardization of military aptitude and ability testing; development and 
evaluation of Army officer acquisition and training programs and techniques to develop initial command and staff skills; career 
progression systems to use resources of the officer corps effectively; factors affecting career commitment decistons of quality 
officer personnel; indices of unit readiness based on combinations of individual measures; integrated selection, training, and 
retention system for Reserve Officer Training Corps “ROTC) cadets and company grade officers; male/female differences in command, 
supervisory, and staff positions; trends in attitudes toward women; establishment of a longitudinal data base which will permit 
tracking changes in readiness of Army organizations in order to monitor the long term impact of Organizational Effectiveness tech- 
nology on unit performance; refinement of methods for measuring unit and organizational performance as required in order to facili- 
tate application of cost-effectiveness assessment methodology to the outcomes of Organizational Effectiveness techniques. The Army 
4s deeply concerned about effective utilization of the quality and quantity of manpower available to the Active and Reserve compo- 
nents. Research efforts are required to meet the Army's Five-Year plans in: acquiring and retaining quality personne]; determining 
personnel and situational factors to improve soldier productivity; developing practical methods for improving the operational capa- 
bility of organizations. Increased funding required in FY 79 for technology base efforts to develop meaaures of inaividual and unit 
productivity and effectiveness to enhance utilization of women in enlisted and officer positions and to develop applications of 
cost-effectiveness methodology to Organizational Effectiveness programs. 


4. FY 1980 Planned Program: Technological based programs will develop methodology and technology to solve Army problems in 
the following areas: enlistment. and reenlistment motivations and incentives; valid, jeb-relevent standards for selecting career 
soldiers; extension of computer-assisted testing to include computer-based recruiting informacion, job counseling, vocational 
planning, and training assignment; strategies, techniques, methods, and models for officer accession, training and career 
development; feastbility of developing techn-ques for improved combat crew selection; continued development of longitudinal date 
base for assessing effectiveness of Army units and organizations; development of alternative delivery systems for organizational 
effectiveness technology so that organizations will not be limited in utilization of this technology by unavatlability of school 
trained personnel. 


5, Program to Completion: This is a continuing progran. 


FY 1979 ROTSE CONGRESSIONAL DESCRIPTIVE SUMMARY. 


hrogiam Element: §6.27.19.A 


Pov Miasion Area: #153-Militar 


Project FY 1978 = FY -:1979 FY 1988 
Number Estimate Estimate Estimate Estimated Costs 
3655 iI L¥J3 Not Applicable 

AT4@-Al . Weapons Effects and 1648 2005 2221 Cont ining Not Applicable 
Protective Structures ‘ 

AT49-A2 Lines of Communications and 2236 2356 Cont iming Not Applicable 
Mobility Engineer ing 

AT48-A3 Geoscience Techniques and 5008 535 Cont iming Not Applicable 
Methodologies 

AT48-A4 Field Tests and Battlefield 186 188 Cont iming Not Applicable 
Performance Criteria 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION MED: =Figivtding a mwerically superior force and the Army's employment of new, 
sophisticated weapons on t cn battle te_uitem maximum exploratory development in military engineering to provide: 
(1) ground mobility and counter-mobility technology ta ineura thet the battlefield terrain is used to our maximm military 
advantage, (2) knowledge of basic explosives effects aul tempore of structures and facilities to mclear and convent ional 
weapons for effective targeting and defensive qperaticns, ari [1) techniques to speed completion of military construction and 
damage repair in support of combat and logistical] slements im tke theater of operat ions. 


C. BASIS FOR FY 1979 ROT&E REQUEST: Rapid bomb damage repair of pavements (airfieices, roads, storage areas) utilizing rapid 
setting cements will be developed to provide quick recovery of tactical and strategic mobiJity in the event of enemy weapons 
strikes on military lines of commnication. Enxployment techniques for bulk expl-sive now under development will increase 
battlefield construct ion capability by 5@-168% in both anti-tank obstacles and fighting positions. Criteria and computer 
codes for the design and evaluation of fortification and hardened underground structures to survive the effects of miciear and 
convent {onal weapons will be developed. Methods for predicting the performance of combat vehicles, engineer equipment and 
unit movement on the battlefield will be further developed in support of combat vehicle development and terrain intelligence 


‘Program Element: #6.27.19.A Title: Mobility and Weapon Effects Technol 
DoD Mission Area: #153-Military Engineeri Budget Activity: #1-Technolcgy Base 


applications. Criteria for rapid construct ion of approach roads to tactical bridges through soft yround and for construct ion 
of bridge abutments and piers, building foundations, etc. using soil confinement principles will oe developed. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


i. DETAILED BACKGROUND AND DESCRIPTION: Research is conducted in the areas of weapons effects amd protective structures, 
lines of conmunications and mobility engineering, and geoscience techniques and methodologies. Specific objectives are: to 
provide the Army a capability to predict basic explosion effects and response of military targets to muclear ard convent ional 
munitions; to develop design and cperational criteria for field fortifications, and cesign ciiteria and construct ion 
techniques for underground hardened facilities needed py the Army; to deve}up improved metiodologies for predict ing the 
performance cf combat vehicles, engineer equipment, and combat units on the battlefield; to devela:, improve and apply 
engineering technology for lines of communication facilities and military airfield pavement systems; and to develop techniques 
and criteria for determining the pnysical properties and response of earth materials important to engineering and construct ion 
activities. 


FP. BELATED ACTIVITIES: Program Dheaent 6,11,02.4, Project AT22, Research in Soil and Rock Mechanics. The Navy, Air Force, 
feferns= Huclear Agency, feferie Civil Preparetinems Agency, Department of the Interior, Department of Transportation, and the 
teteent of Eengy velated steeian-orieetead research. Formal coordination is through anmal tec «'cal reviews, the 
Joint Services Civil Engineering Eesearch arf fee Lopment Coordinating Group and joint interagency activ..ies. Informal 
coordination ie theoogh feaquet indiwhdual contacts. 


- BY: Approsimately @3 petoent off the work is perfctmed in-house. The US Army Engineer Waterways Experiment 
Station, Vicksburg, 5, Serves ay the maraging laboratory and is the primary performing activity. A portion of the work in 
the weapon effects an] protect tye atrectores area is performed by the US Army Construction Engineering Research Laboratory, 
Chaspaign, IL. Contracture to be selected through Bequest for Proposals. 


H. FSDGRAN ACCOMPLICHNENTS AND FUTURE FROCRANS 


: Guidelines for destruction of bridges by explosion-produced water colums and for 
predict ton 0 bri Piers from contact munition detonations were formilatez. Design criteria for buried fabric- 
covered shelters and for earth cover systems to withstand the effects of high-explosive munitions were devised and verizied. 
Techniques of design include predict ion capabilities for cratering, ejecta, airblast and ground shock was made qperat ional. 
Criteria for improved emplacements to protect the dismounted and sounted tube-launched, optical ly-tracked, wire-guided 
antiarnor missile and crew from the effects of conventional weapons were formulated. A computer-based methodology to analyze 
the field Army's bridging requirements in the 1988's was developed. A first generation computer-aided terrain mobility 


\ Program Element: $6.27.19.A 
Dod Mission Area: #153-Military E 


analysis procedure was developed in support of a new major thrust in making a quantum 
terrain intelligence. 


ir effect iveness againat surface and 
lusion in Army field mammals. Mic! t fonal 
Field experiments to 


engineer 

pres, Military 

structures designs and lines of c 

the ne technical area, Field Tes 

bunker will be validated and a method for selecting protect 
formalized. 


osive excavation in siaort of armor and antiarmor operations will be 

is system will be updinted and expanded. Criteria for the design and 
ures to dkefieuwt the efliects of conventional weapons will be developed for 
truction af fmsty slvurgpoint deferse positions, and in determining the 


‘Tectinaiogy will be developed for the econamical design of 
storage structures to defeat line effects af nuclear and conventional weapons. Concrete of 
absorbing small arms rounds wil I fe evaldsitwl for use in training village construct ion for 
formucm peedict lon model will be upgraded and first generation unit 
jawed. A preliminary mobility-oriented terrain data base will 
fo fact ical Bridges through soft ground and for construct ion of 
edict ion model and an 


Program Element: #6.27.19.A Title: Mobility and Weapon Effects Technol 


DoD Mission Area: #153-Militar ineering Techno} Base Budyet Activity: #1-Technology Base 


battlefield hydrology ($118 thousand). 


4. FY 198@ Planned Program: The vulnerability of concrete/masonry dams to the effects of nuclear weapons will be determined. 
The weapons effects information and analysis system will be updated to reflect additional field test data. Tests of hardening 
and demolition materials and techniques will be conducted using urban buildings. Response of structures to furl-air munitions 

| will be determined. Technology for predicting the response of protective structures to large high-explesive rounds will be 

| formulated. Criteria for using commercial explosives to accomplish a variety of military missions will be evaluated. 
Applicable grid confinement systems for stabilizing sand in over-the~shore operations will be defined. Development of pier 

: modules for use in military container ports will begin. The mobility-oriented terrain data base will be expanded. The single 
vehicle, engineer equipment and unit movement models will be improved an field tested. Field tests will be conducted of 
proposed methods and materials for camouflage of fixed installations and for rapid acquisition and prediction of hydrologic 
data. Procedures for design of foundations on swelling soils will be finalized. 


5. Program to Completion: This is a contiming program. 
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FY 1979 RDT&E CONGRESSIONAL DESCRIPTIVE SUMMARY 


Se 


Propam Element: §6.27.28.A 
Dol) Mission Azea:: T133-invironsental 


FY 1978 FY 1979 
Estimate Estimate 
TOTAL PROGRAM ELEMENT 7471 9446 
Environmental Quality Research & 3688 - 2644 2892 


595% 


B. 
to minimize t 


pollution abatement at mililtary 

plants, depots end arsenals. The major program t 

beyond pollution abatement standards. The program 

for environtental quality in the Army Science and Technology Object ives Guide 


C. BASIS POR FY 1979 RDT&E 


Addi t ional 
to_Complet ion 
Cont inutng 
Continuing 
Cont iming 
Cont inuing 


Tota 

Estimated Cost 
Not Applicable 
Not Applicable 


Not Applicable 
Not Applicable 


: The funds requested in FY 1979 will permit cont imed exploratory development of 


processes for recovery/reuse Or treatment and disposal of munit ions/explos ive manifacturing wastes; studies of the 
environmental effects of munitions wastes leading to establishment of realistic environmental standards; the Gevelopment of 
improved procedures for assessment of the environmental impact of Army actions and the development of new disposal /treatzent 


and mitigation methods for pollutants generated at military installations. 
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*" program Element: #6.27.28.A Title: Environmental Quality Technol 
DoD Mission Area: §133-Environmenta’ Quality Research and Devel nt Budget Activity: #1-Technology Base 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRIPTION: Program was initiated in 1973 to consolidate and better coordinate fragmented 
environmental] quality exploratory “evelopment activities within the Army. The program is aimed at providing cost effective 
technology in support of the Army's program to achieve compliance with pollution abatement and environmental enhancement 
requirements with rempect to its industrial plant and military installation operations. The technical thrust areas of the 
progam are: Envircruental and Health Effects Research aimed at developing a data base of mammalian, aquatic an¢ vegetative 
chronic and acute tomicity infurmation on the unique chemica: wastes result ing from Army munitions plants and other pollut ion 
sources; Environmental Monitoring, Management, Assessment and Planning Technology to provide effect ive methods, procedures and 
systems for measuring and identifying pollutants, assessing environmental impacts of planned act ions and information data 
bases for effectively performing management and planning functions with appropriate consideration of environmental protect ion 
and enhancement; Source Reduction, Control and Technology to provide a technology base of methods, processes and systems to 
enable the Army to deal effectively with the pollution problems at its industrial facilities and military installations. 


PF. RELATED ACTIVIE: Projects AH68 Process Pollution Anetement Technology, mnt 6504 Indentification and Health Effects of 
Military Pollutants, compciae the basic and applied (esearch pottion of the Acmy Bavironmental Quality Technology Base 
Program. frakeet AMEE is comecerned with gaining a® usetstauiing of the fouiserrtal chemical /physical processes that can 
occur dutiag trmetmentydiepacal of monitions eastes; Project BE is conewrred with investigating the feasibility of 
developing Lees coatiy mew ise consuming metimdn for cowlect ing faslenlogy atadies. Program Element 6.27.28 provides 
technology tiamifer to the peillution abatement picttonm of the Military Conatruct ion, Army (MCA) and the Operation and 
Mainterssrmes, Aimy (OSAA) appcpriations. The Ait force and the Movy hove wie cormental quality research efforts directed 
toward mitisfying thei: mpecific mission needs. Ih ateaa of sama service interest, joint efforts are undertaken or a 
service my adnpt the gemulta of another service's research. The aetvicea* etviranmental quality research activities are 
monitored by Gepatterné of Gefense through anual budge apportionment teriew arti periodic Topical Reviews on program areas 
of tri-cereice interest. Ar the service staff low, eemi-anmual meet ing of the Joint Civil Engineering Research & 
Development Coordination Grea (JCERDOG) enables coordination of technical programs among the services. Service Coordination 
is further enhanced fbeaugh the DOD Area Coordination Paper Wr. 43 on Erripommental, Quality Research and Development. This 
document ti periodically revised through tri-service coordination, Inter-Gervice coordination also occurs routinely at the 
technical jewel on joist programs and other progress of mutos] intergat. Other federal agencies also pursue em: ironmental 
quality Lesearch progam related to their roles in tie federal qovernent; these are: The Environmente] Protection Agenc 
(EPA), the Department of Health, Education and telfare (MEM), Department of the Interior (DOI), National Aeronautics and Space 
Administration (MAGA), Degeictiment of Agriculture (DA), the Department of Energy (DOE), Department of Transportation (DOT) and 
the Depa:tment of Housing ani Urban Development (Mi. Coordination with theme agencies is undertaken at the technical level 
to mecid duplication ai in areas of sutual interest, joint programe ate undertaken. 


G. "at PERPUMEED) BY) Aproximately 58% of the research effort is performed in-house by the U.S. Army Armament Research & 


Program Elemmrt: 
DoD Mission Armar 


Development Command, Ateciesn Feoriny Geood, Dy itat'ich Research and Development Command, Natick, MA; Mobility Equipment 
Research ani ievelopeent Command, Fort Belvoir, WB, Peat and Evaluation Command, Dugway Proving Graund, UT, Electronics 


Research & Gersliquern! Commend, Fort Koremuth, 6), UG. aomy Metical Bioengineering Research Laboratory, Fort Detcick, MD, 
Construct ian Engine cing feamanch Laboratory, Chaspeign, TL, Wntecways Expeciment Station, Vicksburg, MS, and Cold Regions 
Reseacch afl Engineering Laboratory, Hanover, HH. Conmbrector to be selected at later date. 


pollution monitoring devices; 
and a process for removal of 
professional and 21 support pezsonnel. 


2. FY 1978 Program: A substantial fund reduction in FY 1978 caused the elimination of planned efforts in suppoct of 
occupational health in Acmy munitions plants, field Army wastewatec reuse systems and field methods for production of potable 
drinking water. Research is being contimed in priority mammalian and aquatic toxicity studies and chemical characterization 
of waste watec and aic emissions from minitions plants. The pilot process design for the low polluting TNT purification 
process will be completed and evaluat ion initiated. Investigations ace being completed on a new technique fer cecovery and 
recycle of pollutants resulting from explosive manufactuce. Investigations are being contimed to evaluate feasibJity of 
several potentially promising methods for chemical/physical processes foc controlling/tceating mmitions wastes. Efforts are 
also being continued towaid completion of the computer aided enviconmental impact assessment capability and completion of a 
manual foc prediction of blast noise fran tcaining activities at military installations. The manpower cequiced to 
accomplish the FY 1978 program includes 88 professional and 28 support personnel. ; 


3. FY 1979 Planned Program: The increase in funds for the FY 1979 planned program ceflects a re-establishment of the program 
level of effort prior to the FY 1978 fund ceduction. Of the $1,971,000 increase, $1,061,000 will be used for initiating 
chemical chacactecization and toxicity studies on additional waste compounds cesult ing tram munitions manufacture; $248,000 
will be used for initiating additional munitions waste ceduct ion/reuse technology developmerts and $662,000 for additional 
work on enviconmental impact assessment procedures and economic impact forecasting methods. In addition, the development of 


” Program Element: #6.27.20.A Title: Environmental Quality Technol 
DoD Mission Area: $133-Environmental ity Research and Devel t Budget Activity: #1-Technology Base 


criteria for TN related water pollutant standards will be completed and toxicity studies of other munitions waste compounds 
will be continued. Development efforts on munitions waste source reduction and controi wiil also be contimed with emphasis 
on secking alternatives to incineration of propellent, explosive and pyrotechnic (PEP) wastes and PEP contaminated materials. 
Studiea will be completed on the use of powered carbon ard methods for recovery and reuse of carbon employed in explosive 
manufacturing. Also in FY 1979, integration of the various subprograms comprising the computer aided environmental impact 
asessment system will be completed and field testing initiated. Efforts toward combining blast, helicopter and vehicle noise 
predict ion will be contimed tc provide an integrated installation noise contcur capability. The anticipated manpower 
requirement for the FY 1979 progam included &4 professional and 32 support personnel. 


4. FY 1988 Plarned Program: Priority emphasis will be contimed on standards development for munitions wastes and develpment 
of technology munitions waste source reduction, contrcl and treatment. Mammalian and aquatic toxicology studies will be 
completed on fs misnitions wastes as will studies on uses for explosive wastes. In addition, campletion of efforts on 
integration af ths cumputer aided environmental impact assessment capability will enable additional efforts to be placed on 
develupment af analytical models for air and water quality impact prediction to provide greater flexibility and accuracy in 
environmental, impact prediction. Manpower requirements for accomplishing the FY 1988 program include 95 professional and 28 
support persdenned 


ae al to Campletion: Priority #fforts are expected to contime through 1984 to complete ongoing munitions waste 

at t gud the mmitions waste nmmres reduction, control and treatment technology —s 
development. Gant iraation of the program beyond 1984 is anticipated in order to posture the Army for meeting future, more 
eirirgent, polluttan control requirements expected “o be established by federal and state regulatory agencies and to support 


encitcmertal quality requirements impasse? by status of force agreements with foreign governments. 


TY 1979 RDTE CONGRESS? ONAL DESCRIPTIVE SUMMARY 
Program Element: #6.27.22.A Title: Army Training Technolo 
DoD Miseion Area: #132 - Traini Budget Activity: #1 - Technol 
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i. SRIET DESCRIPTION OF ELEMENT AMD MISSION HEED: In urder te improve combat reediness, the Arey sunt develop & techeslegy bese 
fer impreviog Lndivides! of emit proficiensy mel affectivensed af selected wllitery epetess. tock ieprovemest con be echlered 
through adve=cee fn trailing aeitete al troinisg fyetemn, performance epecifleaticn end sseenement , ewtahlisiment of operator 
needs for mec-machine interfece, integration of personnel with equipeet ond cleeiens, am) iaprervceent ie work proceed, = Fart 
‘al the research ineledad is Preject 4/64 has bees cramaferted te Project a7TT beginniag with FY Mt. 


tc. BASES FOR Fr Str Provide exploratory developeent (ie support of eivanced develegeent La Fregee Eleeent 
4.0.08, Treieing and Uriliserion tn Military Syoteee te satotein combat readiness vile (a) improved eparet ing procedures for 
snleting od mew epeteee, (6) evolving traiaing techanlegian, @.9., computer training oot the ues ef cimulaters evi aisslations a0 
an eifective eee of ieproving perforeaece bit with refored hewerds, fuel ond semmities cote, and (¢) teftesber training te 
winieies exicicad whl lowe tn operations) wnltime. 

1 


D. OTHER APPROPRIATION FUNDS: Not applicable. 


'Z. DETAILED BACKGROUND AND DESCRIPT : Project A764, Training ard Education, provides support to development of predictive 
models of training device and media effectiveness; simulations for training of command group personnel and teams; job performance 
based measures for evaluating weapon crew and tactical unit proficiency; extension of engagement simulation techniques for combat 
unit effectiveness analysis to include laser technology and expansion to additional combat situations (e.g., air to ground) and to 
‘higher unit levels, (e.g-, platoon and company); crew ond team trsining for armor veapons systems; and flight simulztion require- 
ments for optimizing flight training programs. Project A765, Human Factors in Systems Development and Operation, provides mission- 
‘oriented support to development, assessment, and application of impr<ved doctrine, work methods and system design concepts for 
enhauced user performance in military systems. Focus fe on more effective utilization and extension of human abilities in process- 


{ 
| 


! 
‘ 


jing and utilization information, control and management of system resources, and in configuring organizational and system elements. ° 


Project A777, Individual Training Technology, provides base for developing more effective individual job training, more valid 
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Program Element: @6.27.22.A Title: 
DoD Miseion Area: #132 - Training and Personnel Technology Budget Activity: 


Army Training Technolo 
#1 - Technology Ba , 


~easures of job performance and training program effectiveness, better models for predicting learning and retention of skills, end 
more dilect inforwation feedback systems to relate field performance to instructioral system requirements. 


F. RELATED ACTIVITIES: Program Elements, 6.37.43.A, Training and Utilization in Military Systems; 6.27.57.N, Training end Human 
Engineering Technology; 6.22.05.F, Training and Simulation Technoicgy- Interservice coordination is assured through Department of 
Defense monitered topical reviews, annual budget and apportionment reviews, all-service participation in the aevelopment of the 
tri-service Technology Coordinating Papers, and participation on tri-service committees in such areas as educational technology, 
tra/uing simulation human factors in operational testing and aviation crew performance. 


G. WORK PERFORMED BY: Perceptronics, Woodland Hills, CA; Human Resources Research Organization, Alexandria, VA; Applied Psycho- 
logica: Service, Wayne, PA: Applied Science Associates, El Paso, TX; Martin-Marietta Corp., Orlando, FL. Other contracte will 
total about $900 thousand. US Army Research Institute for the Behavioral and Socia: Sciences, Alexandria, VA (in-house). 1 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PRCGRAMS: 


ee ee eee eee eee» 


1. FY 1977 and Prior Accomplishments: Accomplishments contributed to such Army programs and missions as team 
‘helicopter flight training, engagement simulation training for combet, tactical communications, tank ~ystem training, gunner train- 

-ing, and skill qualification testing. Accomplishments included products identifying behavioral requirements of common jobs, new 

'Lehoratory facilities that reduce hazards of training, scenarios for engagement simulation, development of new training facilities. 

‘Specific examples follow: A team training facility at Ft Gordon combined computer graphics courseware and software at one time to j 
train team members to function as a team. Rotary wing pilot performance standards established to distinquish performance differ- 
‘ences to serve as a basis for training simulator development. A laboratory facility was developed to conduct niche flight nap-of- 
'the-earth helicopter research to eliminate hazards of actual flight. A new model determined how and what variables to sample for 
(tactical cammemications engegement simulation training. Training structure for the M48A5 tank system was developed for cadre 


| training. Tuntical scenarios were created and validated for une in comhat developments tearing for two-sided free play engagements 
‘of unit-simmd forces. Techniques were developed for conducting field assessments of tactical training programs and for establish- 
‘ing degradctidn rates for critical combat skills in the US Army Europe environment. New gunner procedures whicl. improved live 
fire performusce developed for air defense artillery were developed. Techniques’ were developed to guide constructors of Skill 
Qualificatiam Tests in the field in the expansion of this program to additional combat and combat support jobs. Feavibility of 


using a caildllogue of knowiedges and skills to identify behavioral requirements underlying common job taske was demonstrated. 


2. + Lalesratory evaluation of adaptive computerized training technique for teaching electronic troubleshoot- 
ing skilis, Gomduct of mnalypeis of Warsaw Pact nations military organization, weapons composition, equipment and tactics directed 
provsees deveiopaent of realistic opposing force scenarios for engagement simulation training. Evaluation of reduced data collec- 
\tien tecimiqann model ani dawelopment of data base on tactical skill decay ccllection techniques model during an Armor/Anti- 
trurftoaiinel! Aire Coat,  taiwelopment of data base on tactical skill decay rates in the United States Arm; Europe setting. 
| Ceteblioeent af egtiva cuathodology for allocation tactical information collection assets to satisfy prioritized requests. 
| Dae topeeeit of mcm af tactical syabology combining military needs and functions, operator needs and characteristics, and nev 
jdieplay techrelogy, Seaige ef system to reduce operator error in which the operator calle for inforrstion and the computer guides . 
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Program Element: #6.27.22.A Aru 
DoD Mission Area: 7132 - Training and Personnel Technol Budget Activity: 1_- Technology Base 


him in a computer-moderated exchange. Eetablistment of operotor requirements for light-attenuating devices (goggles) to perait 
simslation of night luminance levels during Saytime thus reducing hazards of night operations training. Development of analytic 
techniques to determine, specify and match job performance needs and skills. Determine requirements for visual simulation display 
systems for rotary wing pilot performance research. Determine training effectiveness of an experimental training program and 
prototype Conduct of Fire Trainer in Armor One-Stetion-Unit Training. Development of diagnostic gunnery performance assessmcnt 
procedure. Design of a prototype training delivery system for maintenance jobs. 


3. FY 1979 Planned Program: Develop prototype Aray Training and Evaluation Program for tactical data systems operators 
working as a team wherein the total operational system is used as the training device. Develop critical decision-making skille of 
small unit, combat arms leaders during engagement simulation. Develop a Warsaw Pact nations scenario for more realistic engage- 
ment simulation training. Develop skill acquisition curves of unit taclical skills for engagement simulation training with the 
Multiple Integrated Laser Engagement System. Continue determination of requirements for visual simulation display systems for 
rotary wing pilot performance research. Develop training techniques, including the use of sinulators for retention of flight 
aktlla o€ heltcopter aviators in operational units. Continue development of s diagnostic gunnery assessment procedure. Develop 8 
trainirg ‘program structure for the advanced tank systems (M60A3 and XM-!). Develop a model of organizational factors in command 
and control to assess functional relationships among ataff elements and personnel and potential impact of doctrinal changes on the 
Tactical Operations Center configuration and training. Continue development of analytic techniques to determine, specify, and 
aatch job performance needs and skills. Validate a prototype training system to improve performance of maintenance jobs. Identi- 
fy technology gaps in methods to predict impact and tradeoffs of such factors as environmental conditions, personnel skill levels 
and the allocation of functions to man or machine. The total number of employees financed with requested FY 79 funds is in- 
house - 60 professionals, 14 support personnel, contract - 54 professionals and 3 support personnel. Increased funding is requir~ 
jed to expand technology development for the ultimate benefit of individual and unit training and evaluation in the complex opera- 
tional environment. 
| &. FY 1980 Planned Program: Develop suthorirg tools for complex computer-based collective team training scenarios. Develop 
‘computer-based aids for information integration on the basis of human pattern perception and information use. Determine inplice- 
tions for training and doctrine based on engagement sinulstion exercises utilizing the Warsaw Pact scenario developed previously. 
‘Continue development of training techniques including the use of simulators for retention of operational unit aviator flight 
‘skills. Determine helicopter pilot display characteristics for craft movement, location and attitude to maintain aircraft orien- 
tation. Analyze human performarce in air defense systems relating performance varisbles with hardware characteristics to reduce 
equipment design problems. Continue development of a training structure for the advanced tank systems (M60A3 and XM-1). Evaluate 
the organizational factors model in command and control for assessing functionsl relationships among staff elements and perso..nel 
and for providing input for doctrine, configuration and training for the Tactical Operations Center. Develop and validate a 
general skill decay regression model. Develop and test procedures to objectify costs and benefits for training and selected 
‘weapons eyatems. Develop general methods for forecasting and allocating training resources for new combat systems in the RDTE 


ichain. 
' 


| 5. Program to Completion: This is a continuing program. 


FY_1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.27.23.A Title: Clothing, Equipment and Packaging Technoleo 
DoD Mission Area: #131 - Mediciue and Life Sciences Budget Activity: #1 - Technology Base 


in thousands) 


Total 
Project FY 1977 FY 1978 FY 1980 Additional Estimated 
Number Actual Estimate Estimate to Completion Costs 

: TOTAL FOR PROGRAM ELEMENT 2276 3025 3930 Continuing Not Applicable 


AH98 Clothing and Equipment 1922 2715 3380 Continuing Not Applicable 

. Technology 

AH9B-A Clothing and Equipment 1075 1652 2070 Continuing Not Applicable 
AH98-B Vulnerability Protectioa 155 180 it) Not Applicable 
AH9B-C terials 692 583 1310 Continuing Not Applicable 
A427 Tactical Rigid-wall 354 310 365 550 Continuing Not Applicable 

| Sheltera 

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Exploratory development (ED) efforts in this program are oriented to correct 
mission deficiencies in combat clothing, individual equipage and support equipment in order to increase che soldier's effective- 
ness and provide protection for him against battlefield hazards and the natural environment. Clothing ie needed to provide 
comfort for both normal and extreme climatic conditions and, in specific cases, to provide camouflage, ballistic protection, 
chemical protection, and flame and fire resistance. To counter future weaponry and surveillance systems, reliance must he placed 
‘tn considerable measure on the improvement of materials or the creation of new ones. For example, new synthetic fibere of 
.unusual protective power car be predicted, and new dyes and weave patterns can be expected to provide passive defensive protec-~ 
ltton against all modes of enemy surveillance. ED in tactical rigid-well shelters is part of a Department of Defense effort to 
‘meet International Orgatization for Standardization (ISO) requirements and halt the proliferation of tactical shelters and 
‘epecial purpose vans within the system. ED in field tentage will correct deficiencies in current tentage by providing a family 
of general purpose field tentage which provides mobility, habitability, and unobstructed floor space. Work on organization field 
‘service equipment is to decrease cost of operation while improving efficiency. 

4‘ 

\C- BASIS FOR FY 1979 RDTE REQUEST: To conduct relevant research pertaining to the development and improvement of fibers, fabrics, 
materials, new design applications, camouflage (dyes and technology) for clothing, personnel equipment and field service support 
equipment to iacrease the survivability of the combat soldier on the bactlefield against the projected threats. Payoff is in 
‘maintenance of an in-house expertise and capability to capitalize on new industrial developments and convert them to ailitary use. 


\ 


Program Element: §6.27.23.A 
DoD Mission Ares: 


& J 

tertile, md perenne 

versie, Fie, ol Comeentet ies thrreete} taveett 

ageieen elecerpeept eed declees | anal aay { 

eed kalitetic uhreste, Alec inecioded are studies fo Laproere 

wal) shelters, and the devalogeent of dewige criteris for field abel tore. 


j inleted research Le comdeteed by 
aed individual equipaent —_ 
eivenced deve lopeent (AD) under FE 6.37.47 .a, Sapport/Serrivebi lity. 
Combet Feeding, Cleching and Squipeent. AD tn pectical rigid-~wll ehelters te parfereed 
dheliece of FE 6.37.24.4, Combet Eopport Eqetpeeer. Engineering 2rralopernt te ese ac toed 
Shelters of FE 6.47. 17.4, Gamera] Combat feppert.. { 


c, MONE FEAFORED Wt: la-houe afferte are performed by the UF Arey Battch Beceat'ch and bevelepawet Command (MMADCON), Aetich, 
ma, aed LS Avey Eesearch Institute for Favirceetnteal Medicine, MNetick, MA. Fetential cootrectere Leciude! Leys ! 
hethiches, PA) Fabric Ieeserch Leboretory, Dedham, Aj Srueevich Corp,, Merion, Wi; aod Farsena Co., frocktes, : 
cmotracts ia 9300, 000. 


bh. ROGAN ACCCHETL LIMMENTS Ab) PUTLERE PROGRAM: 


| he Listeria: Clothing aril squdpment tuckmology efforts Included completion of engineering deve Lagmmat | 
(ir) of 1 Tolloviag reprrers tative items tropical cemet uniferm) heated handwear; flame protective clothing; improved desigaa , 
for permease] commu lege) and axparisental helmet and paraannel body armor prototypes. Commercial materials and items containing 
varices tnadlating materiale having potential for use tn uml form for a cold/dry envirunment were evaluated and compared to 

Ye-hoeee deere Lope eager ioeetal (tes. Preliminary werk wan conducted on an individual cooling system for combat vehicle crewmen, 
helicopter pilots, operators of heavy equipment, and special mission personnel. Recoloring formulations were adopted for : 
jcamouf lage of the TOW-CAP (ballistic cover for tube launched, optically tracked, wire guided missile) end laminated helwet. A new | 
jcoloracion system was developed to replace olive drab canvas with a forest green color with controlled infrared reflectance. A 
‘survey on body sizes of Army women was completed. A device for eye protection against nuclear finsh blindness was designed and 


‘load requirements. Systems analysis concepts for « new generation of modular general purpose tentage were completed, Ballistic 
impact teste of single nylon 6-6, Kevlar 29, and Kevlar 49 yarns were conducted. 


| | | 
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iconstructed. Research showed that tents using air-pressure stabilized beam: as structural members can be designed to weet snow | 
t 
i 


Program Element: #6.27.23.A Title: Clothin 
DoD Mission Area: £131 - Medicine and Life Sciences Budget Activity: #1 - Techr.ology Base 


2. FY 1979 Program: Investigate the upgrading of current chemical protective materials by development of improved charcoal 
binders and formulations, investigate different fabrication procedures, and substitution of less costly marerials; continue 
ballistic protective studies by measuring experimental transient deformation of yarns; design and utilize chelate systems to 
generate information on thermal properties, coordiration chemistry, and structure; continue to atudy novel porous sheets as 
possible replacements for woven and knitted fabrics; synthesize and select candidate photochromic materials for incorporation 
inte flash blindness protective fieid devices; and continue studies to define and dev2lop method of construction of tactical 
rigid-wall sheltezs to include developing the understanding of stress distribution in shelter structures to optimize computerized 


design. 


3. FY 1979 Planned Program: Crentinue exploratory development (ED) of: fibers and fabrics for chemical protection by 
procuring activated carbon yarn ‘for prototype application and fabric which has been treated to prevent sweat poisoning as well as 
seeking alternative ways to prepare yarn; evaluate yarns combining different fiber types to determine how ballistic response can 
be optimized by piled yarn construction; continue development of experimental techniques Co assess wet and dry thermal! insulation 
resistance; continue enalytical and experimental studies to determine optimum material design and configuration for protective 
clothing to minimize heat loss; use heat flow meters, colorimeters, differential thermal analysis (DTA) and other sensors to 
determine the effectiveness of various polymeric systems against different thermal sources; continue study to provide the 
technulugy base for objective methods of shade acceptance, colcr grading and definition of tolerances for shade evaluation; 
initiate efforts to reduce weight of clothing items using microfiber, lightweight polyurethanes and vapor permeable/water-resistent 
‘materials; continue research formulations of colorants that possess luminescence properties similar to nature; investigate possible 
use of photochromic systems in laser eye protection; continue studies in the mechanics of tentage material and structures and in 
field service equipment; and evaiuate methods of joining/interconrecting tactical rigid-wall shelters and moving tactical shelters 
short distances for integcatirg functions in the field as well as continuing to develop hardware and/or materials for tactical 


‘shelters. 


! 4. FY 1980 Tlenned Program: Continue the study of increased sorptivity/reactivity of grafts on activitated carbon; evaluating 
(fibrtllated composites with activitated carbon and seeking new sorbents to replace activated carbon; initiate analysis of terrain 
‘characteristics for reflectance and spatial frequencies to provide objective basis for design of camouflage patterns; refine 

systen for suppression of infrared (IR) thermal signature; initiate study of means to combine suppression of radar and IR thermal 
signature of personnel; study energy absorption properties of thin foam materials for bump/impact protection of combat vehicle 
crewmen; continue to study the response of materials to high energy sourcee by preparing chelate or similar polymers with high 
heat stability and minimal smoke rormation; continue to evaluate novel porous sheets in end items to replace woven fabrics; 
evaluate ballistic performance of various numereal multilayers; combining homogenous or inhomogenous plies of fibrous materials to 
optimize ballistic resistance and reduce material costs; continue studies of photochemical process and rates of dyeing; continue 
las required studies on lightweight fabric systems, alternative structures and tentage design featurey: complete concept feasibility 
‘orudies on alternative field heaters and field iscrine/bath/laundry/waste disposal systems, and continue studies on tactical 
lrig3<-wsll shelters underway in FY 1979. ; 


| S. Program to Completion: This is a continuing program. 
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* Program Element: 46.27.24.A Title: Food Technolo 
. DoD Mission Area: #13) - Medicineand Life Scienc 


control microbiological hazards in prepared 
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Program Element: #6.27.24.A Title: Food Technolo 
DoD Mission Area: #131 - Medicine and Life Scienc Budget Activity: 


Seetee, MA] Michigan Etete University, EF. Lanning, Mi; aed Ghie State Doleeretty, slaskae, (2. Fotential repreeescetivs 
came rtial ooatrectere ore ete Cemtre] Cerpererion, Felis Cherch, WA; Sattelie Colusa Lebotetery, Colemirae, OM) Meycelds Metalic, 
Kiciesnd, FA; Springbers Laboratory. Enfield, CT] Clavepak Corp... Unite Pisine, 27; Femveale-P Corp. ting of Froenia, Fal 

Loe angeles, Ca; and International Fuper Co,, Tucwds Pork, #1. 


ore of the Department of 
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van FY_1978 Program: Continue storage, stability, processing techniques and human acceptance studies of new and modified 
‘gubsistence items and rations; initiate analysis and design of an Air Force Food Service Mobili-ation Concept; continue analysis 
and design of Field Food Service for the Army and Marines; continue development of space saving foods for nuclear submarines; 
investigate feasibility of an intensive agriculture unit (based on hydroponics) for Navy; continue exploratory development for a 
Marine lightweight asseult Food Packet and an improved Air Force Inflight Food Packet; complete development of an integrated Air 
continue analysis of Arsy Hospital feeding; continue analysis of Marine Corps base food system; 
continue design and analysis of Navy Food Service System Afloat; develop improved 
subsistence varehouse s continue missile site microbiological quality contrel procedures and complete 
development of @ pr f€ microbial contaminants in missile site food; continue improvement of 
‘flexible packages f type development of new foods in multi-serving and flexible containers; 


' continue basic studies of cooking and initiate stud‘es of causes of spoilage in fresh fruite ond 


t vegetables. 
j 3. *¥ 1979 Planned Progran: Contirue storage, stability, processing techniques and humen acceptance studies of new end 
‘modified subsistence items and rations; complete analysis and design of an Aray and Marine Field Feeding System; continue 

‘gnalysis end design of m Air Force Food Service Mobilization Concept; continue development of the Marine lightweight assault 


food packet; continue analysis and design of Army Hospital Food Service System; complete analysis of Mzrine Corps Base Food 
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* Program Element: #6.27.24.,A 
DoD Mission Area: #131 - Medicine and Life Sciences 


Service System; continue insect resistant packaging studies; continue design and analysis of Navy Food Systems Afloat; complete 
develupment of chemical dispersal system for subsistence warehouse insect control; complete microbiological studies of missile 
site food quality; complete development for control of insects in stcrage where fumigation is not possible; continue studies 
of basic cooing/baking heat transfer metho's; continue development of improved flexible packages and multi-serving containere 
to include prototype food items; and continue to survey causes of spo’ lage in fresh fruits and vegetables. 


t 
i 
i 
i 
i 
| 
| 
| 
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& FY 1980 Planned Program: Continue storage, stability, processing technique and human acceptance studies of new and 
modified subsistence items and rations; continue analysis and design of Air Force Food Service Mobilization System; complete 
i analysis and design of Army Hospital Food Service System Operations; continue studies on insect resistant food packaging; 
_continue analysis and design of Navy Food System Afloat; develop improved food packaging methods consistent witt. current handling 
and storage techniques; contioue development of sulti-serving packages and food item prototype development; snd continue cooking/ 


baking equipment studies. 
5S. Program to Completiog: This ie a continuing progras. 
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FY 1979 RDIFE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.27.25.A Title: Computer and Information Scienc 
DoD Miseion Area: 127 - Information Processing and Budget Activity: #1 - Technology Bese 
Disp] ay 


A. RESOURCES (PIS ECT LISTING) (3_in thousands} 


Total 
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Eot imated 
Number Title Actual Est imate Eotimate Estimate to Completion Costs 
TOTAL FOR PROGRAH ELEMENT 2100 2009 2510 300n Continuing Not Applicable 


ATL1 Engineering Software 200 200 250 300 Continuing Not Applicable 

pY10 R&D in Multicommand Data 1800 _ 1609 2085 2500 Continuing Not Applicable 
Systema 

A778 Use of Behavioral Sciences 100 200 175 200 Cont inuing Rot Applicable 
in Computer Software R&t 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program supports the Defense System Software Research and Development 
Technology Plan promulgated in September 1977, and the Army Integrated Software Resehrch and Development Program which was 
established in 1974. The objective is to conduct coordinated research in areas of the software technology base to permit the 
growth of Army software development from an art to a well structured discipline. Common software tools, techniques and 
procedures must be deveioped for use by a wide variet, of application system developers and Project Managers, if the ever 
increasing coats of soitware development ead maintenance are to be kept in check. Development of common transportable software 
toolr will result in decrearing the amount of resources required to develop software programs. Standardizing and increasing 
the power of higher order languages will result in a reduction in numbers and types of programmers required to develop and 
support fielded systems, thereby decreasing development, maintenance, and training costs. The major thruet of this program te 
to develop and utilize advances in computer software for near-term cost and quality improvements for both DoD weapons and 
automatic data processing (ADP) systems. The program content is coordinated under the Joint Service R&D Technology Panel to the 
OSD Management Steering Committee for Embedded Computer Resources and as such is integrated, interlocking and respons‘ve of 
DoD-wide deficiencies. The program is specifically focused to provide tools to enhance the capabilities and efficiency of 
programmers and Program Managers, establish standardization where viable and to explore advanced architecture. Some work on 
hardware peripherals ie also included. 
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Program Element: #€6.27.25.A Title: Computer and Informacion Sciences 
DoD Migeion Area: 127 - Information Processing and Budget Activity: #1 - Technology Base 


Display 


C. BAS:S FOR FY 1979 RDIE REQUEST: Research will be conducted on new concepts and methods for the developzent of generalized 
tools, techniques, ar.d procedures required to satisfy the needs of computer software developers for standare mult icommand 

data processing systems; and research in human factors aspects of computer software, and scientific and engineering appli- 
cations will alao be conducted. The objectives are to develop analytical tools and techniques to monitor and predict computer 
system performance, control resources, produce future interactive management information systems which employ networks, date 
base management systems, minicomputers and microprocessors. The primary goal ie to develop tools and techniques to improve 
productivity of software development personnel and to increase software reliability; ani participate in the Department of 
Defense (DoD) development of improved, standard programing languages. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRIPT Kecent studies ty the Army and the Department of Nefense (DoD) have established 
that the development ard timely delivery of software of adequate quality is a major problem in weapon systems development. 

A major defense program initiative 1s underway to define and implement new software policies and procedures. To oake 
possible the successful implementation of these new policies and procedures, this computer information sciences and technology 
program will refine, evaluate, and apply advanced software toole and techniques and instill an engineering discipline with 
rigor similar to that characterizing hardware development programs. The products of thie development support the objectives 
of the DoD Management Steering Committ2e for Embedded Computer Resources and will provide essential insight into the means to 
best implement the new policies incorporated into DoD Directive 5000.29, "Management of Computer Resources in Major Defense 
Systems." Under this program element, the Army'e Integrated Software Research and Development (ISRAD) program vas formulated 
and adopted in 1974. Suhsequent pror,rame have been coordinated under the Army ISRAD structure, and sirce 1976 under che DoD 
Software Technology RSD panel as well. Under the coordinated DoD Defense System Scftware R&D Technology plan twelve 
technological areas of effort will focus on technology for improved management of Army computer resources. Their purpose ie 


to produce software development and management concepts for future Army program managers to achieve the least possible life- 
cycle costs. The eventual goal is to allow programmers to efficiently use support software that has been developed in the 
past. In FY 79 this function will be demonstrated for two separated and dissimilar couputers. 


\ 


Pypegtem Clemce! &,2T tt : j 
tot Aieekien dames : Badget ket lvity! 


FP. RELATED ACTIVITIES: The ISRAD progres receives e=ppert. free Project 6.38-03,ANR29 (Integrated Software). The Melttoommand 
bata Syeteua project ae transferred te this progres element [res FE &.58.03,4 (Techeizal 'nformertos Activities) Sn FT Lh. 
Efforte in thie progres baw appl bewe ion te deve lopernte te the Arey se Sangeet Taforsation fyeteme. Werk previcwaly plasned 
by US Arey Materiel Mwveiapment end Readiness Comarid vader this progres element hee bean consolidated wits slated werk ie 
Program Element #, 37.01.42 Sffertie fn thin ores aflect af ore affected by the dregs comperst ive mudanver with the tnt 
Manogement Steering Gommitties for Eabedded Computer Resources, and other Tel pamela! come | cee. festinerd Listers on the 
laboratory level and beiween the US Arey Tnaegrated oftware Bageerch and Development Program (ISRAD) Working Group and 

ite Navy and Air farce ceaeterperts sinietee dupl icatien of effort. ‘Other Tri-Service's PEs which in total constitute the 

PoD Advanced Cospuier Giieyce and Techeanlings Saf Feegrem are: Communications Electronics (62701A), Computer and Information 
Sciences (627254), \uxtiaatic Ete Frocesaing Equipee=t Development (83703A) Integration of ARTADS (6.37.23.A), Cammand and 
Control Technolegs (877718), Gumacd, Camtye) amd Gomminicat ions (627027), Advanced Avionics (62206F), Distributed Information 
Syetems, (62706E), Advanced Compriat Techaalegys (h257G), Advanced Comuter Technology (63728F), Computer Systems fingineering 
Development (669010), amd Agplicet iam sf Information Processing Tectumlogy (64740F) . 


G. WORK PERFORMED BY: Intemational Business Systems, Washington, NC; General Electric Company, Arlington, VA; Georgia 
Inaticute of Technology, Atlanta, GA; Raven Data Processing, Washington, DC; Federa] Data Corporation, Chevy Chase, MD. 
Additional FY 1979 contractors estimated to be 12 in number with dollar value $350 thousand. In-house developing agencies 
include: US Army Computer Systems Command, Atlanta, GA; US Army Research Institute for the Behavioral and Social Sciences, 
Alexandria, VA; US Army Waterways Experiment Station, Vicksburg, M5. 


it. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS : 

1. FY 1977 and Prior omplishments: Major accomplishments in Engineerin Software project hes included the folirwing 
key efforte: Graphics Compat.bility System (GCS) has been expanded to support three dimensions and has been implesent ml 
in a inicomputer environment support ing several time-sharing (T/S) users. Software to support low-cost shading and 
continuous tone color graphics hes been developed. User base for GCS has been increased to over 50 local, state, end federal 
government (including DoD) installations. Finalized procedure for rapid computer repreduction and comprehensive editing af 
digitized deta; defined and developed requirements for Army system of computer science software dissemination, and for Ela 
development of a common language for specification of data communication protocols. Major accomplishments in Mult icommesl 
Data Systems pro (DYLO) has included the following key efforts: Constructed simulation models of operations and 
maintenance phase of @ typical computer system life-cycle to determine benefits obtainable from performance predict ior. 
developed and demonstrated simulation models of various multicommand data systems; developed and transferred to the production 
environment generalized performance monitoring techniques to successfully reduce computer run time; developed tools to permit 
eo{tware performance prediction and optimization; determined design requirements snd developed specifications for recommended 
Army Management Information System structure based on interconnected computers, data bases, and terminals; developed an 
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DoD Miseivun Area: #12? - Information Processin Budget Activity: #1 - Technolo 


Display 


interactive programing capability; jJeveloped standards for ard implemented structured programing in the production environment, 
also, published study of structure programing techniques; developed backend data base management syatem; conducted compatibility 
analysis of hardware envirotsents, and specified portable subset of standard COBOL. Major accomplishments in Software Research 
(A778) has included the following key efforts: Designed and validated approach for creating transferable language interpreter 
software; performed human factore analysis of software development process and developed prototype job aids for planning, design, 
coding, validation, and modification of software; dapted psychological theory to programing tasks, and predicted program develop- 
ment performance based on propositional structure of programs; and expanded an existing trancportable interpreter - Programming 
Language for Interactive Teaching (PLANIT) acrose different word sizes (24 to 16 bit) to minicomputer; and ated P!.ANIT capabili- 


ties for graphic displays and team training (multiple interactive terminals) . 


2. FY 1978 Program: Software development concepts for future systems that vill provide better information te Army managers 
at the least possible life-cycle cost will be developed. Research will be supported in new concepts and methods for the develop- 
ment of generalized tools, techniques, and procedures required to satisfy the needs of computer software developers for standard 
multicomnand data processing systems, research in human factors aspects of computer software, and scientific and engineering 
applications. The key areas of research in Engineering Software pro ect, is to implement a translator on remote job entry 
processors to demonstrate protocol transportability, and incorperate new technology into graphics capability. The xey areas of 
investigation in Multicommand Data Systems proje » are to develop simulation techniques to represent minicomputer/Data Saee 
Management System (DBMS), complete initial design of standard High Order Lsnguage (HOL), incorporate relational data base concept 
in back-end D8MS5 environment, and develop prototype tools for assessing test data quality. Standard DoD-Wide HOL Programming 
Language: Four languages are being developed in FY 1978. Competicive evaluations will be performed in lat2 FY 1978 to select 
two for further development and final selection of one will be made 1: FY 1979. Software Management Methodology: ‘The goal is 
to review and coslesce recer. experience with software systems developments to provide guidance to the Program Manager as to 
lessone leamei and problems to be avoided. Military Computer Family Architecture Standardi : The goal is to allow soft- 
ware developed for a tactical eystem to be used in future system hardvare upgrading and a)so for other systems. The objective 
is to design a hardware architecture specification that permits widespread vendor ccupetition, will be broadly applicable, and will 
permit future hardvare advancee to be incorporated. The requirements analysis will be completed in FY 1978. 


3. FY 1979 Planned Program: Accelerate the use of new proven software advances by Program Managers and defense contractore. 
Within the Multicommand Data Systems project continue to develop and implement tools and techniques in the areas of portability, 
iuterchangeability, security/privacy, verification/validation, and programming languages; and extend the Data Base Managenent 
Syetem concept to multicommand systems. The goal is to implement fullscreen interactivity and other graphic capabilities 
utilizing minicomputers. The eventual goal is to develop a Portable operating system formally define standard KROL programming 


Program Element: #6.27.25.A Title: Computer and Information Scienc 


DoD Mission Area: Budget Activity: #1 ~ Technology Base 


Languages, and develop a methodology for interactive apecification of user requ‘rementa to produce the Detailed Punct {onal 
fiystem Ryutrement (DFRR), aa well as the technical deatgn of entire computer environment Co aupport the usera requirements. The 
Aimy Tactical Management Information Syatem (TACMIS) teat hed will he defined. Thin fan teathed to evaluate and demonstrate 
advanced software concepts ecatablished for tactical syatems development, and to establish adventagen and users acceptance. The 
key arean of investigation in the Engineering Software project are to develop and test generalized evaluation and validation 
programs and incorporate parallel and pipeline processing techniques ini:o the graphics compatibility syetem which was initiated 
in FY 78. The key areas of investigation in the Use of Behavioral Science in Computer Software R&D Project are to develop 
methods for the measurement of prograemer performances in human factor items, and develop on-line interface aide. Basis for 
FY79 budget change over previous year is due to: support of the DoD Higher Order Language Program (HOL), and support the 
Defense System Software Research and Development Technology Prograa/Plan. 


4. FY 1980 Planned Program: Determine optimum graphics system architecture end cost/benefite ratios on different types 
of equipment. The eventual goal is to produce # comprehensive testing methodology which incorporates independently developed 
techniques. Another goal is to develop a prototype software quality measurement facility, develop a micro-monitor for 
improved system performance measurement, research scheduling algorithms, and investigate requirements specification languages 
to complement work in other user-oriented requirements areas. Software Management Methodology: In the later part of FY79 
the US Air Force will complete a set of guidebooks, and in FY80 the Army and Navy will complete their modification of these 
guidebooks, which are tailored to their needs. Army Tactical Management Information System (TACQMIS): The TACMIS cestbed is 
scheduled for completion in FY80. The key areas of investigation in the User of Behavicral Science in Computer Software R&D 
project, is to develop human factors and design e« guidebook for improved software production. In-house resources used to 
support this work in FY 1980 are 30 professional and 4 support personnel, and a very emall investment in special facilities 


and equipment. 


5. Program to Completion: Tris is a contit.uing program. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.27.26.A Title: Army Support of the Defense Advanced Research Projec 
DoD Mission Area: #124 - Target Emptoitation Agen DARPA 


Budget Activity: #1 - Technology Base 


A. RESOURCES (PRGJECT LISTING): in thousands 
Total 
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Fetimated 
Number Title Actual Estimste Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 976 SOOT 3000 1500 0 8487 


DH59 Arwy Support of DARPA HOWLS 485 1500 3300 ty) re) 3487 
ASS? DARPA Netted Radars _ 485 1500 1s¢0 1500 ) 5000 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This project funds the Army's portion of a joint DARPA-Army effort to 
investigate long term solutions to the hostile weapons location problem, and techniques for integrating, remoting and netting 
moving target indicating surveillance radars. The most promising approaches are incorporated {nto experimental hardware for test 
and evaluation. Hardware successfully demonstrated will become candidates for follow-on advanced and engineering development 
This project is needed to ensure that the most efficient methods are developed to locate hostile indirect fire weapons in both 
firing and non-firing modes; and to enable the Army to more effectively use ground and airborne radars to Iccate hostile targets 
without interruption. 


C. BASIS FOR FY 1979 RDTE REQUEST: Complete the development of real-time solutions for airbome radar detection, classification 
and location of stationary tergets and initiate demonstration of these techniques using existing experimental equipment. Complete 
the development of infrared (IR) guidance techniques in support of infrared autonomous terminal homing. Provide required 
technological support for the advanced development of the IR mortar loccting system previously developed and successfully 
demonstrated under the HOWLS (Hostile Weapons Locating System) project, and transfer the technology to the Services. Netted 
Radar: Complete the development of the basic radar net using two (2) existing AN/PPS-5 radare modified to incorporate modern 
signal processing so that the direct automatic computer utilization of the radar's output is possible. Prepare for and deaon- 
strate the netted concept st Fort Sill, OK. Complete development of a feasibility prototype netted radar. Continue development 
of advanced netting techniques. Major program milestones include: 


MILESTONE DATE 


Netted Radar Concept Demonstration (Ft Sill, OK) 2QFY79 

Complete Development of Feasibility Prototype 2QFY 79 
Netted Radar 

Demonstrate Upleg/Dowleg Tracking of Projectile 2QFY79 
Tracking Radar 

Complete Development of IR Guidance Techniques 4QFY 79 


Program Element: 46.27.26.A : the Defense Advanced vesearch Project 


DoD Mission Area: 124 - Target = n 


Budget Activity: #1 - Technology Base 
D, OTHER aFFRorniaT ice Find iiet Appliceble. 


RE. DETAVLED SACD ABD LFTDOa: In June 1973 the Defense Advanced Reaearch Projects Agency (DARPA) was tasked by the 
Under Secretare of Gefecee Ter areh and Engineering (USDRE) to conduct a‘renearch and development progrem fn search of new 
and improved #inlut tome for the location of hostile indirect fire weapons in both firing and non-firing modes. DARPA invited 

the Army to participate in # cooperative five year program under DARPA leed and shere the program cost. A Memorandum of Under- 
standing (10U) was signed in May 1974 which formalized the relationship between DARPA and the Army in the HOWLS program. This 
program is focusing on the use of small airborne radare; the application of a small, low cost infrared countermortaer system; 

and fabrication of a dual frequency infrared sensor for homing on a hot weapon. Other areas undergoing varying degrees of in- 
vestigation include: projectile tracking radars; electromagnetic emitters; airborne flash techniques; acoustic and seismic 
techniquen; and other technology sreas. DARPA is the primary source of funds for this program as the lead government agency. 

A Memorandum of Understanding was signed in September 1976 which formalized the Netted Rader programs. This program will develop 
and demonstrate advanced radar technology for ground and air surveillance, to include processing, antennas, and mobile terminels. 


F. RELATED ACTIVITIES: The primary service activities which complement this program are conducted by the Army in technology 
bane efforts. These programs include: Program Element (PE) 6.27.03.A, Combat Surveillance, Target Acquisition and Identifica- 
tion; PE 6.27.09.A, Night Vision Investigstions; and PE 6.27.32, Remotely Piloted Vehicle (RPV) Technology. There is a particu- 
larly close relationship with the weapons location activities in PE 6.27.03.A. A joint DARPA-Army steering group reviews all 
programs to inaure there is no duplication and that the combined effort represents the best possible long term approach to 
weapons location. There is also a relationship between this program and Ary work under: PE 6.37.04.A, Unattended Ground 
Sensors (UGS); PE 6.47.29.A, Countermortar Radar AN/TPQ-36; and PE 6.47.31, Counterbattery Radar AN/TPQ-37. These latter efforts 
will provide significant improvements in the near tera, whereas the Hostile Weapons Locating System (HOWLS) is searching for 
Jonge: range solutions to complement the radars and UGS. 


G. WORK PERFORMED BY: Lincoln Leboratory, Lexington, MA, is the primary technice] agent for the HGWLS and Netted Rader Programs. 
The US Army Fleccronics Research and Development Command, Ft. Monmouth, NJ is the lead service activity. The principle contractore 
are General Electric, Ucica, NY; Martin Marietta, Orlando, FL; and Phillips Broadcasting Company, Mahwah, NJ. 


HK, PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAM: 


1. FY 1977 and Prior Acco lishments: HOWLS: Project initiated in FY 1975. Designed and ccastructed experinental air- 
borne radar system and initiated data collection supporting detection and classification technique development and analysis. 
Designed and constructed brassboard infrared (IR) mertar location system and successfully demonstrated concepts responsibility 
for follow-on development was transferred to the Army Night Vision Laboratory. Designed and built experimental two-color IR 


Program Element: #6.27.26.A Title: Army Support of the Defense Advanced Research Project 
DoD Miseion Area: #124 — Target Exploitation Agency (DARPA) 


Budget Activity: #1 - Technology Base 


sensor and completed ground-based measurement efforts supporting the analysis and acquisition technique development; initiated 
modification of the experimental sensor to permit airborne measurements and terminal homing seeker simulation. Completed 
measurements of flash, acoustic, seismic and radio frequency emissions of firing weapons. Work in flash and acoustics was 
termineted because other on-going programs were felt to deal adequately with these; seismic and radio frequency work was tech- 
nically assessed as low pay off and also terminated. A study of projectile tracking radar alternative configurations was com- 
pleted, and new trajectory determining algorithms were developed and tested; this work was applied to improve on-going service 
developments. Netted Radar: Project initiated in mid FY 1977. Selection of existing radars completed. 


2. FY 1978 Program: Hostile Weapons Locatin System (HOWLS): Complete investigation into basic airbome radar techniques 
and development of non-real time detection and classification algorithms; initiate {implementation of real-time demonstration. 
Support Army Night Vision Laboratory in advanced development of infrared (IR) mortar location system, Conduct airborne measurementé 
of two-color IR and complete comparison of alternative target acquisition techniques; initiate iuvesctigation of tracking techniques 
for terminal homing and experimental simulation of seeker. Complete projectile tracking radar work in trajectory algorithms 
and multipath compensation. Netted Radar: Complete development of basic net utilizing two modified AN/PPS-5 radare and pre- 
pare for demonstration of netting capability. Initiate development of feasibility prototype netted radar demonstration model. 
Initiate development of advanced netting techniques using data collected in early tests with basic two-radar set. 


3. FY 1979 Pianned Program: HOWLS: Complete development of real-tim processing for airborne radar and conduct demon- 
strations. Complete support to Amy Night Vision Laboratory in advanced development of IR mortar location system. Complete 
development of two-color IR guidance techniques and transfer this technology to the appropriate service development agencies 
(inciuding Navy and Air Porce). Netted Radar: Complete demonstrations of basic two radar net at Fort Sill, Oklahoma. Complete 


development of feasibility prototype netted reader and initiate into net. Continue development of advanced netting techniques. 


4. FY 1980 Planned Program: Netted Radar: Complete development of advanced netting techniques and incorporate additional 
sensors and capabilities into experimental net. Application studies will be accomplished to assist in establishing the proper 
role for tactical radar nets within the Army. Promising techniques will be transferred to the Army for further development. 


5. Program to Completion: Prcgranms will be completed in FY 1980. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: 06.27.27.A Title: Non-Systems Treining Devices Technolo 
DoD Mission Area: 4132 - Training and Personnel Technolo Budget Activity: 1 - Technology Base 


tion, Electrmmls Sieulstton, 


C. ADS Poe FY LF. inte daeelopeent of the mejor page inttisted during FOUT/PTTA. toiciste Fumerc hs 
aifort in meddum ta hi : , fork on applications of Liquid orpetala, compeler peenrated leagery, Leipe 
ecole integrated circuit denies fiber apiice, edepeive eptics, lasara, aod Lory TOCeEeSes - 

D. OTNER APPROPRIATION FUNDS: Not Applicable. : 
E. DETAILED BACKGROUND AND DESCRIPTION: The Army's Non-Systens Training Device developswert programs hav: traditionally been 
financed exclusively with Category 4 funds (Engineering Development). Such a system was eufficient to support a training - 
philosophy which ewbraced the use of simulation in institutions and the use of operational equipment as the unit's training 
support mechanism by using state-of-the-art technology. Escalating resource costs and diminishing training budgets compel 
the Army to futroduce simulation and simulative devices into the unit environment. The Exploratory Development program 
determines how to develop devices which are cost and operationally effective in support of the unit environment, and improves 
the “front-end” analytical effort which will allow progression into Advanced Development. New technologies and applications 
for training devices will be explored. 


a 
: 


! 


Program Element: #6.27.27.A Ticle: Non-Systems Training Devices Technolo 
DoD Mission Area: #132 - Training and Personnel Technolo Budget Activity: # 


F. RELATED ACTIVITIES: The program is closely coordinated with the Navy and Air Force (currently conducting cooperative research 
in visual simulation), Joint Service Technical Coordinating Greup, Training and Personnel Technology Conferences, Topical Reviews, 
joine use of resources at the Naval Training Equipment Center, and worldwide staffing of training equipment requirements. Related 
program elements are P.E. 6.37.38.A4, Non Systems Training Devicea Develupment; 6.47.15.A, Non-Systems Training Devices Engineering; 


6.27.22.A, Army Training Technology; 6.22.05.F, Training and Simulation Technology; 6.27.57.N, Training and Iuman Enginee: ing 
Technology. 


G. WORK PERFORMED BY: Primary contractors: American Airlines, Fort Worth, Texas; General Electric Company, Daytona Beach, 
Florida; Decilog, Melville, New York; Unified Industries, Alexandria, Virginia. Additional potential or anticipated bidders 
include: Battelle Laboratories, Columbus, Ohio; Computer Science Corporation, Huntsville, Alabama; AAI Corporation, Baltimore, 
Maryland; International Laser Systems Incorporated, Orlando, Florida; Farrand Company, Valhallo, New Yor': Arthur D. Little 
Company, Cambridge, Massachusetts; and ITT Corporation, Nutley, New York. The above list does not represent a complete list of 
contractors that may bid competitively for approximately $1.8M. In-house development is performed by che U.S. Naval Training 
Equipment Center, Orlando, Florida, and by U.S. Army Development and Readiness Command Subordinate agencies as tasked by the 


Project Manager for Training Devices (PM TRADE). 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: Completed research on eye safety of low power Gallium Arsenide (GaAs) Lasers. 
Resulta will be incorporated in the Surgeon General's revised criteria for use of lasers in the training environment. Results 
also assisted in the final design of the lasers used in the Multiple Integrated Laser Engagement System (MILES). Completed 
initial research and feasibility studies to determine feasible alternatives for Thermal Targets. Feasible technologies will be 
evaluated in « breadboard configuration during FY 1978, Initiated contract definition effort to determine the most feasible 
and cost effective alternatives for the Armor Full Crew Interaction Simulator (AFC1S) facility. Continued major research effort 
(cooperative effort with the Navy and Air Force) in the areas of wide-angle laser-scanning and 360° Annular Visual Systens, 
which are required for the wide field of view capability needed for future flight simulators and tank simulators. Initiated 
yescarch in the area of Integrated Laser Optics, Electronic Warfare (EW) Simulation and Maintenance Simulation Technologies. 


Program provides for completion and/or continuation of research initiated during FY 77. Breadboard 
wodels of Thermal Targets will be completed and evalusted and results will feed directly into the ongoing Armor Remoted Target 


2. FY 1978 Pregran: 


System advanced development program. Contract definition study for the AFCIS facility will be completed - selecting the most 
feasible/cost effective alternative to proceed into advanced development. Joint development effort on tne visual systems will 
aleo be completed and results fed to the appropriate flight simulator programs as well as tank trainers for the M60 and XM-1 
tanks. A major research effort will be continued for Integrated Laser Optics, EW Simulation Indirect Area Fire Simulation and 


Maintenance Simulation Technology. 


Program Element: §6.27.27.A 
DoD Mission Area: @132 - Training and Personnel Technolo 


3. ¥FY_1979 Pianned Program: Complete and/or continue research initiated during FY 1977 and FY 1978. Overall progres. effort 
ta geared towards research in medium to high risk technology arean, such as applications of liquid crystalr, computer generated 
imagery, large scale integrated circuit design, fiber optics, adaptive optics, low powered lasers, and aicroprocessors. Research 
scheduled for completion during FY 1979 will provide feasibility etudiee and technology for indirect erea fire simulators, tank 
gunnery simulators and maintenance trainers to proceed into advanced/engineering development. Modest increase refiects the 
Army's serious approach for developing a sound and responsive technology base program. Major effort is directed at more 
economical devices, wider use in unit training and in areas of higher training cost. 


4. FY 1980 Planned Program: Complete research efforts initiated during FY 1978 and FY 1979, concentrating on technology 
areas which wiil provide the greatest return on investment by significantly reducing development, production and life cycle 
costs for all training devices and simcisctors. 


5. Program to Completion: This is a continuing program. 


Program Element: #6.27.30.A 
DoD Mission Area: 


Project 
Number 


AT42-61 
AT42-92 
AT42-63 
AT42-04 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: ‘The objectives of this project are: 
engineering capability 1s maintain 
effect ive and environmentally compatible techniques and enginee 
of permanent Army facilities in areas where cold weather presen 
evaluat ing how terrain, climate, and other environmental aspect 


C. BASIS FOR FY 1979 RDT&E 
Department of Army Development, Acquisition and Readiness Command (DARO#, . 
ilitary facilities in cold regions (northern US, Alaska, Europe, 
lities currently average $u4 million in excess of comparable costs for temperate zone 


costs to cperate and maintain m 
maintenance costs at these faci 
facilities; much of this “add-on” cost can be avoided by so 
provide a combat engineering capability which will insure that US forces are a 
combat capability of Eastern European 
weapons and equipment employed in winter war 
require soletion to the problem of icing on the rotor blades of combat helicopte 
ground, the impact of fuzes against snow covered targets, operation of vehicles 


Fachlitves Technology 
Enviraremntal Copetisinta on 
Materiel Deve Loge 


generation by vehicles. 


countries. 


FY 1977 
Actual 


The third requirement suppor 


£Y 1978 FY 1979 
Estimate Estimate 


FY 1979 RTD&E CONGRESSIONAL DESCRIPTIVE SUMMARY 


Ce 


FY 1989 


Addi t ional 
to Completion 


Sont inuing 
Continuing 
Cont inning 
Continuing 


Total 

Estimated Costs 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 


D (1) to insure that the Army combat 
@d- in both 2 winte: temperate zone or in an extreme cold environment; (2) to develop cost 
ting criteria for the construct ion, 
ts a problem; and (3) to develop methods for identifying and 
s constrair. design and performance of Army materiel. 


maintenance and operation 


: ‘Yhe FY 1979 request is based on requirements which support Corps of Engineers and 
The First is to provide a marced reduction in the 


Korea). Operaticn and 


lutions derived from research. The second requirement is to 


t least on an equal basis with the expert winter 
ts DAROOM and is concerned with the design of 
fare and other adverse conditions. The highest priority items in this area 

rs, weapon emplacement in snow and frozen 

in shallow snow and thawing soil, and ice fog 


. 


) 


Program Element: #6.27.33.A 
DoD Mission Area: §153-Military Engineering Technology Base 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. O€TAILED BACKGROUND DESCRIPTION: The U.S. Army Cold Regions Research and Engineering Laboratory (CRREL) provider 
centrallzed management for this project. Along with CRREL, research is conducted by the U.S. Army Engineer Waterwaye 
Expectment Station (WES) and the U.S. Army Engineer Topographic Laboratories (ETL). Research is being ccnducted in four 
ateas: Ice and Snow Technology, Soils and Foundations Technolcgy, Facilities Technology, and Environmental Constreints on 
Materiel Development. These tasks provide a coordinated research approach to golve the problems that cold weather causes on 
Army facility and materiel operations. 


F. RELATED ACTIVITIES: Related programs are the Civil Works Research and Investigation programs on ice engineering ani 
wastewater management; Project AT41 - Military Facilities Technology; and Project A896 - Environmental Quality for Military 
Facilities. 


G. WORK PERFORM"D BY: Approximately 68 percent of the work is performed in-house by the US Army Cold Regions Research and 
Engineering Laboratory, Hanover, NH. CRREL serves as the managing laboratory for this project, and is the primary performing 
activity. The remaining portions of the work are performed at the US Engineer taphic Laboratories at Fort Belvoir, VA, 
the US Army Engineer Waterways Experiment Station, Vicksburg, 5, the US Army Facility Engineer Support Agency, ft. Belvoir, 
VA, and US Army Engineer Division, Alaska. . 


H. PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS : 


1. PY 1977 and Prior Socom) stments: Engineering reports were published on ballistic attmmsation of ordinary snow, 
snow drift control problems, frequency and duration of various foras of freezing precipitaiian in relation to weather 
conditions, cutting aid excavating frozen ground, ice bridging technology, winter time Gomatructicn and ice 
reinforcement. Laboratory tests and field trials were conducted on foundations, quick muting of low temperature 
concrete, utility distribution systems and pavements. Research was translated into conmtmsct ton criteria with the 
issuance of Technical Manual (TM) 5-852-4 "Arctic and Subarct ic Construct ion, Foundatiosm for Structures", preparation 
of TM 5-852-7 “Subsurface Drainage Design for Airfields and heliports in Arctic and Subarctic Regions", T 5-8168-1, 
Chapter 18 "Design of Foundations in Areas of Significant Frost Penetration®, Engineer Maral (EM) 1118-10-501, "Process 
Design Manual for Land Treatment of Municipal Wastewater” and input to Field Mammal (FM) [-1—8, “Engineer Combat 
Operations". A laboratory ballistic testing program in which fragments simlating project [lew were fired into frozen 
soil furnished data on the influence of target temperature and mpisture content on project !l# penetration. A series of 
preliminary maps were prepared which show the probatle dates of the earliest and latest occurrence of snow, and length 
of the snow season in East ard West Germany. Equations were derived for concentrated rectianmpular shaped loacs on ice 
sheets. Performance reports were completed on the Fort Yukon Aircraft and Control Warning Station and the Kotzebue 
Native Hospital, Alaska. Soil and permafrost investis..cions were conducted along the Tramm-Alaska pipeline road to 


Program Elsmere : ii.07. A Title: Cold Regions Engineering Technology 
DoD Missine Area: JLSEAPiitary Engineering Technology Base Budget Activity: #i-Technology Base 


obtain data am initial sonditions of foundations, slopes, roads and airfields. Initial observaticns were taken along 
the pipelii caut= fir long term performance surveys of thaw-consolidation and settlement of frost heaving piling. | 
Other invest igatinem ife:lude disposal, construct ion equipnent and operation, and terminals and pump stations. 

Resistiwily ae were made in Alaska demonstrating application in locating permafrost, soil type and bedrock, with 


2. ¥FY_1978 Program: A final report is being prepared on winter fortification work, outlining tne types and amounts of 
cold regions materials to defeat various small arms projectiles. Various types of equipment are being studied which 
will enable the combat engiseer to build ice for use in roads and river crossings. Final reports are being complete’ on 
piles, footings and foundations in Alaska. A Graft mamal onhablitability guidelines for cold regions factlitiee will be 
completed. Criteria are being developed for evaluation of pavements tor frost conditions and design of roaus, streets 
and parking aprons. A major effort is underway in locating water supplies in cold regions both from the standpoint of 
the military engineer and the facilities engineer. Work contimes on ice adhesion and helicogeter ce-icing, winter 
fortifications, weapons emplacement ard vehicle mobility under adverse winter conditions. Work support contimes for 
developers and materiel testers as well as recommending changes for design criteria for materiel. Techniques are being 
developed to evaluate the area over which ground based weapons will have the opportunity to attack helicopters. 


3. Fy 1979 Planned Program: Efforts will begin on developing non-metal lic piping for utilities in cold regions. Final 
reports will be written on the experience with the permanent and temporary camps for the Trans-Alaska pipeline. These 

will discuss the construction and operations problems faced by Alaska in its construct ion camps. The work on moisture 
detect ion in roofs using non-destructive methods will be completed. a report will be completed on expedient protect ive 


structures, and a final report on “Design Criteria for Foundations in Cold Regions" will be published. The work on - 
environmental effects on materiel will be reoriented to perform Decisive Risk Analysis stipulated by Army Regulations 
In-house personnel engaged in the program are 46 professional and 15 support. 


4. FY 198@ Planned Program: Work will be completed in the combat engineering categories of expedient snow and rapid 

ice building for mo ty. New work will begin in snow control, pipelines in permafrost, und a number of topics on 

water supply in cold regions. In the mobility area, efforts will be undertaken in oversnow vehicle technology and 

interaction between thawed soil and vehicle tract ion. ; 


: This is a contiming program. Direct input will be made to facilities engineers concesning 
results, and Army training and field mamals will be updated to reflect the expanded technology 
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BY 1979 ROTSE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Progcas Element: @6.27.31.A Title: mMilit 
DoD Miseion Acea: ¢153-Militacy Engineezing Technology Base Budget 


FY 1977 FY 1978 FY 1979 FY 1988 
Actucl Estimate Estimate Estimate 
3655 —iCstC<i‘<‘C “7600 
Design and Construct ion 


of Fixed Militacy Facilities 2058 885 2625 3000 
AT41-T2 Operations and Maintenance 

of Fixed Military Facilities 588 335 638 788 
AT41-T3 Base Development in the 

Theater of Operations 2088 88 245 3068 


a 


AT41-T6 Military Energy Technology 1285 700 


to_complet ion 
Continuing 


Continuing 
Cont inuing 
Continuing 


B. BRIEF DESCRIPTION Of ELEMENT AND MISSIGM HEED: The program addresses the growing cait macalation in the 
construction, maintenance and operations OF peemmanent Acmy installations, the shcinking manpower cesources that are 
available to perform these functions, a growing backlog of maintenance and repair, and manpower intensive constcuct jon 
techniques used ir. base construction in the Thwatec of Operations performed by militacy gresonnel. The armual Army 


budgets for militacy constcuct jon and maintenmnce operations and repair of installations soridw 
dollacs and 1.8 billion dollac3 cespectively. Majoc objectives of this program are: (1) t& develop systems and 
techniques to impcove product ivity in planning, design and construction of military facilities, (2) to imxove 


ide 


Estimated Costs 
Not Applicable 


Not Applicable ~ 
Not Applicable 
Not Applicable 


exceed 1.5 billion 


proceduces for operation, maintenance and cepaics of military facilities, (3) to develop camsitcuct ion methods and 
material applications for Pield Army constcuct ion to emphasize rapid construction by enginmer troop units that require 


fewer skills and less logistical support. 


C. BASIS FOR FY 1979 RDT&E ROQUEST:. The FY 1979 ceseacch progiam includes: (1) develapaent of computer-aided aya 
to ceview projected costs, justifications, and designs for confotmance with critecia for proposed new conmetruct ion and 


to evaluate utility system capacities for accomodating new construction, (2) dewtlopment of « mode] earthquake 
survivability plan for Acmy installations to arn ide guidance of fur prepacsiness an pecowery, (3) 
development of a computer progcam to identify cequiced skill levela, manpower end equigeeet cemarots 
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tf complies the 


Program Element: €6.27.31.A 
DoD Mission Acea: $153-Milita 


vacious tasks assigned to engineer units for Field Army construct ion. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


2: The objectives of this progcam ace: 1) to maximize the productivity of Acmy 

on, opecation and maintenance of pecmanent installations supporting training and 
readiness; (2) to maximize the functional effectiveness of facilities to meet Army mission cequicemnts and to minimze 
life cycle costs; and (3) to maximize the effectiveness of engineer trcop units in performing Field Army constcuct ion 
missions. Specific objectives include: (1) developing automated systems to prepare cost estimates at the planning, 
budgeting and design stages of construction, to generate up-to-date military procucement and construct. jon 
specifications, to review constract design solutions for conformance with regulatory criteria and to review adequacy of 
utilities and to assure funct ional effectiveness of the completed designs; (2) automated and mamal systems for 
effective cesource allocation of manpower to operate, maintain and repair existing military facilities; (3) altecnatives 
to construction materiels, methods, quality control and cepairs and maintenanc techniques used in facility construct jon 
and operation, and (4) ceducing shipping space and construction skills and effort for capid construction by the troop 
units in the Theaters of Operations. 


F. RELATFD ACTIVITIES: ‘wel, funded in this program for facilities energy cesearch has been transferred to PE 
6.27.81.AT45, Military insengy Technology, in FY 1979. This progcam is coordinated eervice-wide through the Joint 
Secvice Civil Engineering MeL) Coordina*ing Group, the Tri-Service Committee on Protective Coat:ings and the Integrated 
Facilities System Project Mdwisory Gcoup. Coordination with intergovercnmental agencies has been accomplished throug. 
joint activities on the daint Secvices Buildings Materials Progcam with the National Buceau of Stariards, Modular 


Integrated Utility Systems mith Depactment of Housing and Urban Development (hUD) and pacticipation in the National 
Academy of Sciences Builtifimg Research Advisory Board. Related programs include: Project AT23 - Basic Research in 
Military Construction: Gimmtcuction on Engineering Research Latocatory, Champaign, IL. Project AT45 - Military Enecgy 
Technology; Construct ion Engineering Research Laboratory, add IL; Facilities Engineering Support Agency, Foct 
Belvoir, VA. 


G. WORK PERFORMED BY: Approximately 683 of project funds are used for in-house effort at the Corstruct ion Engineecing 
Reseacch ratory. 


8. PROGRAM ACOOMPLISHMENTS AND FUTURE PROGRAM: 
lishments: Accomplishments to improve the military facilities design and construction 


process a computer a system for the preparation of constcuct ion specifications, (2) an automated cost 
est imat ing aeeek to ceduce the tie and increase the acauracy in the prepacation of i design cost estimates, (3) 
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Program Element: 6.27. 01.4 


twit tons and other 
design system, (5) 


ies completed. 
manage ing 


enecgy design analysis method fo: evaluating 
Acmy-Aic Force altecnatives in cetco€it and new construction. A illicect cut in AT4) in FY 1976 has mevecely cuctailed 
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Program Element: #6.27.31.A Title: Militacy Facilities i 
DoD Mission Area: $153-Mi-ita ineeci 2 Budget Activity: #1-Technology Base 


efforts to evaluate new energy technology and stretched out other important work. For example, initiation of following 
projects was postponed - investigation of coal technology for use on military sized installations; use of micro- 
processors in energy control systems; and evaluation of cuccent heating, ventilation and aic conditioning (HVAC) 
technology. Programs delayed were: publication of a report on anlysis of Arcny facilities consumption; publication of a 
Tci-Service marual on curcent-technology energy control systems and test of the automated energy iepocting system 
({ECRAS). 


3. FY_1979 Planned Program: Research to improve the military construct ion process will include design of an integrated 
Computer Alded Engineering at Acchitectural Design System, development of a cost estimating system for use in 
preliminary design of facilities. completion of the computer aided system to evaluate existing and new utility systems, 
computerized selection of pzojects for the use of industrialized building systems, the development O£ a mode] earthquake 
sucv:vability plan for military facilities, and guide specifications for the use of galvanized ceinforcing steel in 
militay construction to reduce corrosion. Research to improve the productivity in the operation and menagement of 
military facilities includes field testing of the condition rating procedures for coofing systems, development of a 
cesource management system for facility maintenance and development of an information system to manage waintenance and 
operation of militacy family housing. Research for Theater of Operations construct. ion includes laboratory tests for 
validation of materials, equipment and construction techniques for vectical constcuction in acid and trapical cegions, 
and development of a system to assist in the identification of engineer troop capabilities. The increased cesearch 
effort in FY 1979 will involve 27 pzofessional and 11 support personnel. The funding increase of $1,5@6K in FY 1979 
over PY 1978 is to: increase productivity of construction planning management and administration with a projected cetucn 
on investment in excess of $2 million dollars pec year ($640K); technology to utilize industrialized building systems in 
construction ($380K); impcoved productivity of the military construct ion process ($308K); earthquake protect ion for 
ccitercial Acmy facilities ($295)r); impcoved facility engineering management and cepair technology ($500K); anc base 
development in the Theater of Opezations ($1€SK);and eliminate funding for facilities energy transferred to PE 

6.27.8] .AT4@5, Military Enecgy Technology, in FY 1978. 


4. FY 1988 Planned Program: Scheduled accomplishments to improve the military construction process will include tne 
Comater Aided Acchitectural and Design System with a date for system completion ir. FY 1982, standard designs for 
earthquake cesistant stcuctucal frames in Army facility construction, computer aided cost. estimating system for 
preliminary design cost estimates ducing preliminary design. The $560,008 increase in project funds fcr FY 1988 is 
cequiced for development of the Computer Aided Architectural and Engineering Design System. Scheduled accomp]ishrent 3 
to improve the productivity in opecation ard management of militacy facilities will include completing the development 
of major subsystems in the integcafeld management model that provides force development planners with a cational method 
foc determining the equipment mix [ioe wngineec field units, quidelines for the allocation of resources for maintenance 
and cepair activities in the Theater mf Opecations and site selection criteria to plan construct ion of specific 
facilities in the Theater of Opesstianmm. The cesearch effort in FY 1988 will involve 3@ professional and 12 support 
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Program Element: $6.27.31.A 
DoD Mission Area: Fid53-O itary Engineecing Technology Base 


personnel. 


5. Program to Conpletion: This is a continuing progcan. 
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
Program Element: £6.27.32.A Title: Remotely Piloted Vehicles (RPV) 


DoD Mission Area: #124 -— Target Exploitation Budget Activity: #1 - Technology Bas> 


Total 
Project FY 1977 FY 1973 FY 1979 FY 1980 Additional Estimated 
Number Actual Estimate Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT “1455 1500 2375 3000 Continuing Not Applicable 


AF 34 Remotely Piloted Vehicle 1455 1500 2375 3000 Continuing Not Appl:cable 
(RPV) Suppo-ting Technology 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objective of this element is to develop technological capabilities in 
those areas which currently limit the cperational potential of small RPVs for Army missions of reconnaissance, Ca~get 
acquisition, target destgnation, and artillery adjustment. Emphasis is being given to the key technological areas of 
aeronautics, jam resistant command and control, sensors, and future Army missions for RPVs. Examples of these activities 
include improvement of small engires and propellers, recovery guidance techniques for night and adverse weather, survivability 
and vulnerability, day/night/all weather sensors and jam resistant multi-control techniques. RDTE efforts are being directed 
toward establishing and expanding the capabilities of small RPVs, to impreve overall system reliability, and to reduce life 
eycle costs wherever possible. 


C. BASIS FOR FY 1979 REQUEST: As the RPV program enters engineering development for a daylight target acquisition, artillery 
adjustment, laser designation and reconnaissance system, subsystems need to be investigated for future mission requirements. 
Night and all weather sensors, longer range for laser designators, multi-control data links and ground control stations, 


approach guidance tcchniques and improved eurvivability will be investigated. A study of recovery teciiziques to be integrated 
into optimized automatic recovery systems for night and adverse weather operations will be completed. The Night Vision 
Laboratory, Electronics Command, is developing infrared sensors that offer potential for lower cost, reduced size, and reduced 
cooling requirements compered to conventional night vision devices. A program for theqmiaptation of these infrared imagers to 
an RPV configuratior,, which commenced in FY 78 will be continued. Minifaturization of components leading to a 35 pound prototype 
millimeter radar for use as an adverse weather sensor will continue. 


D. OTHER APPROPPIATION FINDS: Not Applicable. 
E. DELAILED 2ACKGROUND AND DESCRIPTION: The objective of this element is to develop and evaluate technological capabilities 


relating to the RPV system and to adapt technology already in progress to RPV applications. Efforts will concentrate on those 
areas which currently limit the operational potential of R?Vs for various Army missions. The areas include eurvivability, 


173 


Program Element: #6.27.32.A Title: Remotely Piloted Vehicles 


DoD Mission Area: #124 — Target Ex loitation Budget Activity: #1 - Technology Base 


propulsion, recovery, manufacturing technology, human engineering, aircraft configuration, radar, electro-optics, and command 
and control. The cost drivera in the Remotely Piloted Vehicle (RPV) ayaten are the senenr packages and the data links. 

Excepe for daylight telaviaton, available senaora are ton large or coatly for RPV application. Inveatigationa into RPV 
compatible pyroelectric vidicona and near infrared imagers will be pursued to reduce cooling requirements, eize, and cost. Key 
components for the use of millimeter wave radar on RPVs will be developed, a# a potential solvtion to adverse weather RPV 
operations. The multicontrol of RPVs is a second generation requirement which needs to be thoroughly investigated to develop 


a cost effective solution. 


Fz: RELATED ACTIVITIES: In prior years the Department of Defense Advanced Research Projects Agency (DARPA) conducted RPV 
cxploratory developments which gave initial impetus to the technologies specific to RPVa. In keeping with its mission, DARPA 
has phased out its efforte and the services must now conduct the supporting technology. The resuits of this element will be 
integrated into Advanced Development under Program Element (PE) 6.37.25.A., Remotely Piloted Vehicles (RPVs)/Drones. The US 
Air Force has exploratory technological efforts supporting the RPV mission area included in the following program elewents: 
6.27.02.F., Ground Electronics; 6.22.01.F., Aerospace Flight Dynamics; 6.22.03.F., Aerospsece Propulsion; and 6.22.04.F, 
Aerospace Avionics. All RPV related efforts within che Services are being monitored in order to utilize appliceble technology 
and preclude duplicative efforts. The formal mechanism to ensure coordination is the Joint Tect © :al Coordinating Group or 
RPVs, which meets quarterly. Examples of this coordination include the Army being designated as lead service in conducting a 
joint service propulsion program for RPVs and Army cooperation with a Navy recovery programs using steerable fabric wings. 


CG. WORK PERFORMED BY: The Research and Technology Lab ~— Headquarters, Moffett Field, CA and Applied Technolegy Lab, 

Ft. Eustis, VA; US Army Electronics Research and Development Command, Ft. Monmouth, NJ; Night Vision Lab, Ft. Belvoir, VA; and 
the US Army Human Engineering Laboratory, Aberdeen Proving Ground, MD. Contractors expected to participate are: Harris 
Corpuration, Melborne, FL; Generai Electric, Uttica, NY; Texas Instruments, Dallas, TX; Perkin-Elaer, Norwalk, VA; Hughes 
Aircraft, Culver City, CA; Honeywell, Minnespolis, MN; Ford Aerospacc, Newport Beach, CA; and Norden, Norwalk, CT. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: This was a new element beginning in FY 77. The areas investigated encompassed the 
following. Propulsion: Developmammct of # multicylinder engine with nominal 20 horsepower and growth potential to 25 horsepower 
from existing two cycle components, furrivability: An investigation was conducted to determine the best methods for reducing 
the visual signature of RPVm, Fabticmtios and Structures: An in-house evaluation of several manufa: turing techniques/ 
atructural concepts was conducted, Command and Control: Work was started to convert en anti-jam data link from test 
frequencies to deployable fraqmanmcian. 


Program Element: #6.27.32.A Title: 


ee 


DoD Mission Area: #124 - Target Exploitation Budget Activity: #1 - Technolo 


2. FY 1978 Planned Program: The FY 1978 programs is continuing the efforts initiated during 1977. Propulsion: Engines 
have been transfered to advanced development for testing starting in February 1978. Recovery: Recovery techniques will be 
considered for automatic approach systems requiring night and adverse weather operations. Three to Five Micron Therma) 
Imagers: Work is starting on 4 thermo-electricelly coolec thermal imager featuring low cost and low complexity. Command and 
Control: Work on an anti-jam date link is continuing. Radar: Subsystem and antenna analysis of a 35 pound prototype 
millimeter radar will be initiated. 


3. FY 1979 Pianned Program: Those efforts on-going in FY 1978 will be continued. The funding increase is due to the 
high priority given to future RPV mission requirements. Increased effort will be expended on potentially low cost imagers 
and lasers. Work on an anti-jam data link with multiple control capability will continue. Development of data processing 
and classification algorithins essential to a lightweight millimeter wave radar will begin. A program Co demonstrate @ 
thermo-electrically cooled sensor vill continue, with flight testing to be done in FY 1980. Avionics subsystems and inter- 
face requirements for expendable payloads in existing expendable drones will be investigated. Fabrication will start on & 
low cost lightweight autopilot suitable for expendable drones. An investigation to redce noise, 7adar cross section end’ 
improve the efficiency of the propeller and engine combination will start. Technique to reduce the rader cross section 

of mini-RPV airframe will be tested. The automatic recovery guidance atudy will be completed. If warranted, preparation 


for future fabrication will begin. 


4. FY 2980 Planned Progras: Those efforts on-going in FY 1979 will be continued. Increased effort will be expended on 
aultiple control capabilities, longer renge data links and improved sensors. 


5. Propram to Comlegion: This is a continuing Progra, 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: ¢6.27.33.A Title: Mobility Equipment Technolo 
DoD Mission Area: 8154 - Mobility and Logistics Technolo Budget Activity: 


A. RESOURCES (PROJECT LISTING 


Total 
Project FY 1977 FY 1978 FY 1979 FY 1980 Aiditional fatimated 
Number Title Actual Estimate Estimate Fotimate to Completion Costa 
TOTAL FOR PROGRAM ELEMENT 9129 9870 9714 1068¢C Continuing Not Applicable 


AH20-01 Fuels and Lubricants 2054 2290 2253 2478 Continuing Not Applicable 

AH20-02 Countermine and Barrier 3898 4234 4167 4582 Continuing Not Applicabl= 
Techniques 

AH20-03 Combet Support Technology 3177 3346 3294 3620 Continuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION KEED: The work under this program is exploratory development in the areas of fuels, 
lubricants, power transmission fluids and corrosion preventive coatings, mine detection and neutralization, advanced tactical 
barriers and related concepts, camouflage, power generation, bridging, water and wastewater management, environmertal control, 
marine equipment, containerization, construction equipment, expedient surfacing and doil stabilization. Army mission need is 
reflected in the unavailability of: field fortifications and obstacles that effectively provide the ability to economize forces, 
exhaust an attacking enemy and provide adequate gain in time to prepare for offensive action; anti-vehicular barriers that 
require reduced logistical and support burdens; controllable barrier systems that efficiently impede eneny units but permit safe 
passage of friendly forces; highly competent means of stand-off detection of surface laid mines; a family of mine neutralizers 
for use by air and ground vehicles and in a man-pack mode; sufficiently strong, advanced, light weight wobile bridging structures 
for Class 60 bridges; highly efficient smoke, obscurants and camouflage techniques for thermal decoy that provide low emissivity 
in the dark; expedient means for so‘{l stabilization and surfacing, and means for provision of rapid logisticn over the shore 
operations; high efficiency fuel celi catalysts and electrodes for silent power generation; economical and effective air condi- 
tioning capabilities for combat vehicles and shelters; means for providing low vulnerability fuels to help generate significant 
improvement in combat vehicle survivability; detailed understanding of effects of alternate fuels on combat vehicle operation 

and performance; adequate guidelines for reliable use of extended-interval oils and lubricants and re-refined oils; and highly 
reliable hydraulic fluids with improved fire resistance, low-temperature operational properties and potentiel for economical use. 


C. BASIS FOR FY 1979 RDTE REQUEST: Requested funds provide for investigation for chemical biological and radiological 
protection for armored combat vehicles; continue work on low cost fuel cells, improved power distribution, and new air 
conditioning concepts. Increase programs to improve close-in buried minefield detection and stand-off surface minefield 
detection, close-in neutralizetion of minefields via demagnetizing armored vehicles, stand-off neutralization of minefields by 
acans of high energy explosives and remotely controlled vehicles, advanced barrier systems including engine interferring agente 
and foam generation capabilities. investigate military effectiveness and perform systems analysis of field fortifications. 
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Program Elemer.2: #6.27.33.4 Title: Mobilit uifpment Technolo 
DoD Mission Area: #154 ~ Mobility and Logistics Technology Budget Activity: #1 - Technology Base 


Develop improved methods for supply distribution, excavation, camouflage, explosive and minefield detection and neutralization. 
Develop and evaluate membranes and microstraircrs for water supply with ability to remove trace turbidity. Evaluat2 water de- 
tection methods for desert environments. Evaluate coatings and adhesives for Xevlar seamless water supply tanks. Develop 
criveria for closed circuit automatic refueling of combat vehicles. Continue major programs to develop and evaluate improved 
multi-purpose anti-freeze, high performance engine oils, high-energy fuels, and non-flammable hydraulic fluid. Significantly 
accelerate and expand programs to develop means to modify ground combat vehicle fuels to satisfy urgent need for improved fire 
survivability. This program will experience a small decrease in FY 1979 over FY 1978, 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E£. DETAILED BACKGROUND AND DESCRIP : This program covers those efforts directed towards overcoming all conceivable obstactes 
to mobility, whether the obstacles are enemy created, naturally created, or are a result of our own logistic shortcomings. Con- 
currently, this program explores systems for the physical security of our forces and support activities by the use of new and 
advonced camouflage techniques, new bar~iers and intruder detection devices. It covers exploratory development efforts to detect 
and neutralize minefields; it covers new and improved marine and bridging capabilities to by-pass minefields and/or to croez water 
and land gap obstacles. New and improved sobile electric power sources and distribution means are explored. It covers efforts to 
determine whether or not Army diesel engines can operate satisfactorily on non-specification fuels, e.g., those with a high sulfur 
content which are common in many parts of the world. At the same time, new formulations are tested to significantly decrease the 
fire hazard of fuels, lubricants and hydraulic fluids used in our combat and tactical vehicles. Finally, it covers water purifi- 
cation systems, containerized, bulk cargo and fuel handling equipment, logistics watercraft, environmental control, and rapid 
construction materials and means, to provide the support needed to sustain Army mobility and logistics in an hostile environment. 


F. RELATED ACTIVITIES: In the fuels and lubricants technical area, active liaison and coordination is maintained with other 
Services, the fmwircameamtal Protection Agency, Federal Aviation Administration and Department of Energy. The Countermine and 
Barrier Technical Area provided direct support for advanced and engineering cevelopment program elements 6.36.06.A, Landmine 
Warfare; 6.36.19.4, Geantermine and Barriers; 6.46.19.A, Landmine Warfare; and 6.46.12.A, Countermins and Barriers. Combat 
Support Technaligy stam interfaces with other Services and agencies through the Interagency Advanced Power Group, Logistics 
Systems Policy Commi=ies, Joint Container Steering Group and Program Manager for Aruy Container-Oriented Distribution System. 


G. WORK PERPOSMI BY: In-house work by US Army Mobility Equipment Research anc Development Command, Fort Belvoir, VA: US Aray 
Engineer Waterways Experimenc Station, Vicksburg, MS; Yuma Proving Grounds, Yuma, AZ; US Army Armament Research and Development 
Command, Aberdeen, MD; and Harry Diamond Laboratories, Washington, D.C. Contractual support is provided to Southwest Research 
Institute, San Antonio, TX; SKF Industries, Philadelphia, PA; Yucca MI; Intemational, Incorporated Scottsdale, AZ; Energy 
Research Corporation, Danebury, CT; Chrysler Corporation, Detroit MI; Goodyear Aerospace, Akron, OH; end Beckman Industries, 
Carlsbad, CA. Addational contracts are planned amounting to $1.7 million. 


Progrem Element: #6.27.33.A Title: nt Technology 
DoD Mission Area: #154 - Mobility and Logistics Technolo Budget Activity: #1 - Technology Base 


#. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY_1977 and Prior Accomplishments: Completed 
a aurvey on hilgh energy fuela for Army vehtclea; completed base Jine engine tentea for diacriminating fuel oulfur effects; developed 
multigrade gear off] for ground combat vehicles eliminating seasonal change; developed an all-purpose silicone brake fluid and com- 
pleted specification on this fluid. Developed and tested new high flux dry reserve osmosis membrane, ultra-filtcation, and new 
techniques for treating brackish, contaminated and ealt walter supplies. One year service test of a scale model sleeve oil stor- 
age tank at the Tropic Test Center successfully completed. Completed lifetime teste of inexpensive fuel cell electrodes with one- 
tenth of the conventional platinum lnading. Demonstrated tnat aew organic acid electrolyte produces 15 percent higher performance 
than conventional phosphoric acid in fuel celle. Demonstrated feasibility of new air-cycle air conditioning concept for combat 
vehicles and shelters. Fabricated and test operated a 36 thousand BTU air conditioner powered by waste heat from diesel engine 
exhaust. Developed bridging model t> provide stresa data for mobile iridges. Completed determinations on color coatings, design 
of color image softwere, smoke, foam, radar deccys, synthetic snow materiel and thermal signature reduction for camouflage appli- 
cations. Demonstrated feasibility of hardening combat vehicle components to mine blasts, quantified user needs for Soviet type 
mine roller, demonstrated feasibility of using airborne harmonic radar with synthetic aperture processing, initiated comprehensive 
survey on airborne sensor technology for minefield detection, and demonstrated feasibility of detecting airborne explosive vapors 
by enzymat‘c process for field user. A back pack harmonic radar mine detector with 30 percent weight reduction was completed that 
meets the initial field requirements. The following concepts feanibjlity was demonstreted: thermal (infrared) imaging devices, 
metal reradiation devices, high resolution short pulse radar, and microwave devices for mine detection. Bridging anti-personnel 
mincfields with quick hardening foam was demonstrated. The use of nuclear magnetic resonance to detect explosives was investigated. 
Plasma chromotography was evaluated as an explosive trace gas detector. Magnetic signatures of US and foreign vehicles were 
atudied for use in signature duplicatore. Effectiveness of the Soviet mine roller was evaluated. The effectiveness of fuel air 
explosives against pressure fuzed mines was evaluated. Developed laboratory test and simulation devices to establish camouflage 
bascline date and measure effectiveness of new materials and methods. Establiched criteria, performed design analyeis, and began 
composite materials studies to support trilateral US/UK/FRG program for bridging in the 1980's. 


2. FY 1978 Program: Develop technical approaches for integration of environsental control with chemical/biologtcal/ 
radiological protection for armored vehicles. Formulate comprehensive plan for ¢istribution of electric power. Complete 
performance optimization of low cost fuel cell cathodes. Establish operating conditions for improved organic electrolyte fuel 
cells. Develop silicon carbide fuel cell matrices for increased reaction rate and carbon monoxide tolerance. Continue analysis 
and tests on improved air cycle and absorption cycle air conditioning systems. Investigate distribution systems for ammunition 
resupply. Investigate rock mechanics and underground construction tor military shelters, Evaluate foreign entrenching machines. 
Develop bridging concepts, materiels and methods for the 1980's. Continue programs on smoke, foan, camouflage, and other methods 
for reduccion of thermal and radar cignetures. Complete Logietics-Over-The-Shore systems analysis and air cushion barge 
analysis. Evaluate an airborne metal reradiation prototype for long range detection of ecatterable minefields. Examine a 
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variety of Cacheiquaa fer atend-efl beried eine! tele detection, Contiove erelastion af an of f=19ute kerted miee! lale coivetar, 
seo portable eetel teretiation detector, and explosive datactors.  Prooeetree che dee of ptead—ehele meted epetest for 
. teetine alierce on eng lan interfarenes and tractive eniang! ements, for engine oie, ered donut epee leat ion 
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4, U1 Frogrem: fixplore feasibility ef ues af geaghite Loterceletion ecapounda far alecicte cables. Shawn Linge 
componente for edvenced Pond cella, Gontiaas alfaria e etadd-off beriod minefield detecting esd man-porteble metal feredietios 
detections, Lacteene liewel of efffart on vehicle component hardening and demagnetization. Continue efforts cz slippery eubstancaa 
for barriers. Complete visibility/safecy device evaluation, test of vibratory dozer blade mechanism, and test of hig’ preseats 
exhaust gas explosive kit to aid excavation. Continue concepts/manua:s development for bridging. Continue smoke, foam, - 

and mlti-spectral coating vork. Test air cushion barge. Continue determinations of wastewater reuses sod ground water 
detection ond purification. Continue efforts towards fuel storage tank materials, rapid deployment, and closed cizcuit 
refueling. Continue performance evaluation of oil compounded from re-retined base stocks, and high sulfur fuels. Evaluate 


power transmission fluids; test fire-safe fuel filte /decontaminators and high energy fuel filter/decontaminators. 


5. Program to Completion: This is a continuing progras. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: Title: Medical Defense 
DoD Mission Aree: Budget Activity: 


A. RESOURCES (PROJPCT LISTING): (@ In thousands) 
7 Total 
Project : FY 1977. FY 1978 FY 1979 FY 1980 Additional Estimated 
Number Title Actual Estimate Estimate Estimate to Complet.on Costs 
TOTAL FOR PROGRAM ELEMENT 5504 6448 6027 5639 Continuing Not Appiicable 


Medical Defense Against $504 6448 - 6027 5639 Continuing Not Applicable 
Chemical Agents 


ami elgnificant decrements in combat performance resul(- 

penta . bepante aadical protection from and treatment of warfare 
Chemical exposures do net oxiet. There ie op eetiofectery eetidote ageiest etropine-resistant anticholinesterase agents. Anti- 
doten fot oech egeste comprises on lepertent part of sation defense ageiset chemical warfare. This program will develop: 
drug, ejalpeest, aed eethede required te tutnish prophylest«, and therapy For poisoning by lethal, incapacitating, and riot 
contre) agate; atin deccntenieation and protective setheds sad sateriale; umd ieprove accuracy of psychological tests, measure 
performance dectemente in men after agent expowere; and new biological asaaype [or warfare agente and drugs. No work is underway 
ie dewelapmant or ceating of chesicel warfare age=te. 


» BASES For Froiaig > Bie—& ppridios aldorines teteeeethyleme dibpomide-otropine sulfate-benactyzine hydrochloride (TAB) 
aatidete slature cer prevent death in eeperimental enieale challenged with lethal dewes of chemical agents, but does so at the 
coat of eevied iscepecitetion. Extent of tacepecttoation will be deftioel and projections made on how this will influence use in 
tom ©! dese cite and freqeency. Lepleceeent drugs are ander development. A precedure and cleanser will be identified for 
repld decotemioacion of patients, The soot prectical defensemen agelnet chemical warfare agents is effective protection. There- 
fore, M—hour protection without Ieee of phpeloe) freedom ie reqeired, Frridc#tigmima will be evaluated es a prophylactic me- 
dicetion. Owie is aupport ef Food and Drug ddeloistration apprevel ore being gathered. 


D. <ZTHER APPROPRIATION FUNDS: Not Applicable 


E. DETAILED BACKGR DESCRIPTION: Research is directed toward development of drugs. equipment, and procedures useful in 
furnishing prophylaxis and therapy for poisoning by all chemical warfare agents including equipment and procedures for self- 
administered prophylaxis and therapy; optimal procedures for applying protective, therapeutic, and decontamination materials; . 
and new skin decontaminants. 


Program Element: #6.27.34.A : Medical Defense Against Chemical Agents 
#135 - Chemical Biological Warfare 


DoD Misslon Area: Technology Base -— Budget Activity: #1 - Technolo 


F. RELATED Al : All work is coordinated with quadripartite nations, Air Force,.and Navy. Investigation of performance 
decrements from Bis-& pyridine aldoxine tetramethylene dibromide-atropine sulfate-benactyzine hydrochloride (TAB) antidote using 
flight simulators isa joint effort with scientists at Brooke Air Force Base, Texas. 


G. WORK PERFORMED BY: Biomedical Laboratory, Chemical Systeme Laboratory, Edgeood Area, Aberdeen Proving Ground, MD, are the 
principal in-house performers, in conjunction with Jehns Hopkins University, Baltimore, MD; Stanford Research Institute, Palo 
Alto, CA; Ash Stevens, Detroit, MI; University of Kansas, Manhattan, KS; Walter Reed Army Institute of Research, Washington, DC 
and Army Natick Research and Development Command, Natick, MA. 


H. PROGRAM ACCOMPLISHMENTS ANv FUTUKE PROGRAMS: 


1. FY 1977 and Prior | 


2. FY 1978 Program: Areaé of emphacla teclede; (1) Field # first generation prophylaxis against nerv> agents, pyridostiig- 
ne; (2) complete 50% .of effort ts sappart Inveatigational Hew Brag (18D) submisaton to the Food and Drug Administration for 
econd therapy; (3) complete remaining [mE iremecre for Bie-d. ppridgiue a) Joxine tetramethylene dibromide-atropine sulfate- 
benactyzine hydrochloride; (4) completa SIZ devalmpeent of m [field diagnostic test for agents in body fluids; (5) complete. 
50Z of. studies of performance decrements t# vimual eyatemn; (4) complete 75% of wodification of Halsted-Reitan Battery to allov 


eurve 


ngoua iets saneeeses of individasis prorioegly mapoeed fo cheminal agente; and {7) complete 25% of work to develop s safety 


Llance’mechod to deteraine sxpeeur= té mutegenic chemicals used in chemical defense research. 


Progerm Element: £6.27.34.A Title: Medical Defense 
DoD Mission Area: cal Warfare Technolo Budget Activity: 


3. FY 1979 Planned Prograa: Areas of emphasis and planned accomplishments include: (1) completion of 90% of modification of 
Haleted-Reitan Battery for assessment of individuals previously exposed to chemical agents; (2) completion of 50% of methode of 
safety survetliance of exposures to mutagente cheatcrale usec in chemtcel defense research; (3) completion of required Foud and 
terug Adatniatratlun aupplertsnta fo pyridomtinaing or TAR IND approvalas (4) completion ef 60% of FDA IND wubminaion for second 
generation therapy; (5) continuation of studies on enhancement of first and second generation prophylaxis and therapy; (6) con- 
tinsation of search for a prophylactic mixture not dependent on therapy and free of significant decrement to performance; (7) 
completion of 90% of development of first generation field diagnostic tests; (8) completion and publication of survey of state- 
of-art for rapidly exploitable diagnostic methods for field and hospital use; (9) continustion of decrement of neurological 
function assays; (10) special emphasis on ekin prote’ tion and decontam{nation; (11) continue search for ways to extrapolate ani- 
mal data to men; (12) continuation of work on cyanide, glycolate, and phosgene prophylaxis end therapy; (13) continuation of 
mustard management and therapy studies; and (14) completion of survey for staffing potential combat medical problems due to 
mixes of other types of injuries with chemical injury. 


&. FY 1980 Planned Program: Areas of emphasis and planned accomplishmnet for FY 80 include: (1) completion of Halsted-Reitan 
Battery to essess individuals previously exposed tv chemical agents; (2) completion of 75Z of methods of safety surveillance of 
exposure to mutagenic chemical used in chemical defense research; (3) completion of required FDA supplement to pyridostigmine 
or TAB IND's; (4) completion of 75% of FDA IND submission of second generation gherapy; (5) completion of 50% of studies on en- 
hancement of first and second generation prophylaxis and therapy; (6) continuation of: search for prophylactic mixture not de- 
pendent on therapy and free significant decrement of performance; (7) completion of studies to decide which field diagnostic 
teste are feasible; (8) completion of 75% of exploitation of field assay technology; (9) completion of decrement of function 


assay of the visual eystem; (10) completion of screen of first generation prophylactic ekin coatings; (11) acquisition of vork- 
ing models and correction factors for extrapolation between species and to man; (12) completion of first draft of mustard man- 
agement; and (13) determination of aress of combat nedical problems due to sixes of other injurice with chemical injury and 
initiate e program to desl with critical date deficiencies. ‘ 


5. Program to Completion: This is e continuing program. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
Program Eleuent: #@ 6.27.70.A Title: Military Infectious Disease Technol 


DoD Misdion Area: # 131 - Medicine and Life Sciences Budget Activity: # 1 - Technology Base 


A. RESQURCES {PROJECT LISTING {$ in thousands): 


Total 
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Est imated 
Number Title Actual Est imate Estimate Estimate to Completion Cost3 

TOTAL FOR PROGRAM EL*“MENT 14001 15030 15154 15250 Cont inuing Not Applicable 


A802 Military Preventive Medicine 6544 7348 7820 7726 Continuing Not Applicable 
A803 Drug Development 7457 7682 7334 7524 Continuing Not Applicable 


B. BRIEF DESCRIPTION CF ELEMENT AND MISSION NEED: Objectives of the program are to conduct studies of bacterial, viral, parasitic 
and rickettsial diseases of military importance. Research includes investigations in epidemiology, control, prevention, treat- 
ment and evaluation of their impact on military operations. Methods for laboratory investigations are explored, developed, and 
standardized. Separate descriptive summaries are included for projects A802 and A803. 


C. BASIS FOR FY 1979 ROTE REQUEST: Research will be on specific infectious diseases that have the greatest impact on troops ir, 
combat operations and training exercises. Concentrated efforts will be on providing data on the diseases, their reservoirs, 
arthropod vectors, and development of new or improved drugs for treatment of vaccines for prevention of infection. Specific mili- 
tary important diseases to be studied are malaria, leiehmaniasis, schistosomiasis, scrub typhus, adeno- and arbovirus infections, 
and trypanosomiasis. New field and laboratory techniques for disease vector control will be developed and eva‘uated. 


D. OTHER APPROPRIATION FUNDS: Not applicable. 


E. DETAILED BACKGROUND AND DESCRIPTION: This program includes studies required to develup preventive measures and improved diag- 
nostic and treatment methods for in‘ectious diseases of military importance, to include parasitic, viral, bacterial, and rickett- 
sial diseases. Epidemiology data will be gathered providing information on the transmission. ecology, control, vectors, and res- 
ervoirs of malaria, adeno- and arboviruses, leishmaniasis, trypanosomiasis, and rickettsial diseases. A major portion is devoted 
to development of improved methods for preventing, curing, and eradicating malaria as a menace to military forces. 


F. REIATED ACTIVITIES: Army studies related to this program element are performed under program elements/projects 6.11.02.A/ 

BSOL, Seaie Beamerch oo Military Injury and Disease; 6.11.02.A/BS03, Medical Defense Against Biological Agents; 6.27.76 .A/AB41, 

Medical Sefamas Lguimei Biological Agents; and, in FY 79, program element 6.37.50.A, Drug and Vaccine Development. Complemer.tary 

research is pacfasmed py the National Institutes of Health, Department of Agriculture, and Navy. However, the unique aspects of 

Aray fiaid qpewetions @ietate an Army program that focuses on optimal support of military operations and learning to recognize, 

prevent ami trum infectisus diseases that cause more lost duty time than combat wounds. Army representation on Department of 
183 


Program Element: #6.27.70.A Title: Military Infectious Disease Technol 
DoD Mission Area: #131 - Medicine and Life Scienc: Budget Activity: #1 - Technology Base 


Defense coordinating committees, intergovernmental agency coordinating councils and committees insures coordinating at the work- 
ing and administrat ive levels in order to prevent unnecessary duplication of effert. Army scientists serve as consultants with 
the World Wealth Organization and have access to that organization's studies, reports, and publications. Other coordination is 
accomplinhed by aite visita by project officers, organization of aympoais on selected tzpica, routine exchange of reports among 
ata(t and laboratory organizations, open publication of results jn racsentific journals, and distribution of research and tech- 
noloqy résumdn, : 


G. WORK PERFORMED BY: About 43% of the research is performed by in-house laboratories at Walter Peed Army Institute of Research 
and field units in Thailand, Malaysia, Brazil, and Kenya. The remaining work is conducted by extramural contractars of whoa the 
following are representative: Midwest Research Institute, Kansas City, MO; Bio-Med Inc., Silver Spring, MD; Monsanto Research 
Corporation, Dayton, OH; University of Miami, Miami, FL; and Southern Research Institute, Birmingham, AL. Seventy other contracts 
are supported by this program. Total contract funds equal $8,616,000. 


H. PROGRAM ACCOMPLISHMENTS _AND_FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplisiments: vaccines were developed, which resulted in dramatic decreases in the incidence of 
adenovirus infections and meningococcal meningitis in troops in recruit centers. Vectors of malaria and filariasis were ident i- 
fied in Southeast Asia and the vector of leishmaniasis was studies in Brazil. Malaria vector control by the use of sterile males 
was proven to be a feasible technique. Techniques for isolation and purification of malarizl ookinetes from mosquitoes were 
develuped. Properties of E. coli and Salmonella bacteria which cause diarrhea were identified. An improved cadio immunoassay 
technique for ident ification of hepatitis B ws developed. Adenovirus type 21 was identified as a pathogen of potential impor- 
tance. Animals were successfully immunized with an irradiated trypanosome vaccine and with vaccines prepared from irradiated 
forms of miaria parasites. A coordinated program for the developrent of antimalarial drugs ws established and resulted in the 
screening of more than 225,000 drugs of which sore than 2> were tested in man. Recent emphasis was placed on synthesis and 
testing of new 8-aninoquinolines, several of which had greater activity against salaria than drugs previously used. A catalog of 
world mosquitoes was published, which provides data necessary for advanced studies of wo squito-borne diseases. Culture techniques 
of falciparum parasites were warkedly improved so that maintenance of the culture now lasts for several weeks. This inf ormat ion 
can be used in developing ar. in vitro testing system fcz antiparasitic drugs. 

2. FY 1978 Program: Continued studies are conducted on the preparation and testing of promising drugs for prevention and 
treatment of resistant and susceptible strains of malaria. Actwal infection rates of leishmaniasis in troops operating in endemic 
areas are being determined. Additional evaluations of antiparasitic agents effective against leistmaniasis and virus infect ions 
are made. Freventive methods against diarrhea in troops are developed and evaluated. Research continues on vaccine development 
for dengue type 3, adenovirus, and trypanosomiasis. Identification aids to mlaria vectors for use by military disease control 
teams are being completed and publ ished. Collection and analysis of data on infectious diseases of military importance continue 
with the goal of making improvements in diagnosis, prevention, control, and treatment. 
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for antiparasitic drug synthesis, screening, and evaluation. This system will develop preventive and treatment drugs for the fal- 
lowing-military importaat diseases: Malaria, leishmaniasis, and schistosomiasis. It will provide more rapid development under 
Project A803, leading -to advanced human testing. Development of a new delivery syscem for antileishmanial arvgs will continue. 

An identificat ion-menmal wiil-be published -on the vectors of leishmaniasis for use by vector control personnel. New control 
techniques-for arthropod vectors of disease wil) be evaluated in field studies. Vaccine development studies will contime for 
trypanosomiasis, malaria, and dysentery. 


4. FY 19860 Planned Program: Research will be directed toward development of new or improved products for the Prevention, 
control, aad treatment of infectious diseases having the greatest impact on military combat operations. studies designed to 
provide -data on the host-parasite-vector relationships of diseases of military significance will be conducted. New ant iparasitis 
@rugs :and vaccines will be developed to provide protection to troops operating in endemic disease areas. 


5. rogram to Completion: This is a continuing program. 
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Project: #A802 


Program Element: #6.27.70.A 
DoD Mission Area: #131 - Medicine and Life Sci 


D. PROGRAM ACCOMPLISHMENTS AND 


3. FY 1979 Planned Program: The delivery syatem for antileishmanial drugs will continue to be developed and evaluated. An 
identification mcnual of the vectors of leishmaniasis will be prblished for use by vector control personnel. Evaluation of wild 
rodent, chigger and human scrub typhus strains will be stuaied eo that necessary data can be obtained for use in early develop- 
mental studies of a vaccine: A mosquito-virus model will be further developed for determining the mechanisms involved in che 
overwintering of pathogenic arboviruses. A new control method for mosquito vectors will be evaluated in field tests. This meth- 
od has potential in integrated pest management programs with a reduced decrement of the environment. Development of an enimal 
model will be completed and utilized in evaluating an experimental vaccine againet Africana trypanosomiasis. Primary evaluation 


studies will be conducted on a vaccine sgainst dysente.y. 


A. FY 2980 Planned Prograa: Studies will continue to be directed to development and.evalutaion of data and products which 
can effectively be used in control strategies of infectious diseases responsible for morbidity and mortality of troops in combat 
and training operations. Efforts will be toward providing protection of treatment of soldiers against military important virel, 


parasitic, bacterial and rickettsial diseases. 


ry 1 


5. Prograa to Completion: This ia a continuing program. 


6. Major Milestones: Not Applicable 
7. Resources in thousands): 
Additional Total 
j to Estimated 
RDTE.A: Funds FY 1977 Fy 1978 FY 1979 Fy 1980 Completion Cost 
6544 7348 7820 7726 Continuing Not Applicable 
. 188 
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FY 1979 RDTE CONGRESSIONAJ. DESCRIPTIVE SU:{MARY 


a nara) 


Preject: #a8903 = Title: Drug Development 
Program Elewent: #6.27.70.A Title: Military Infectious Diseases Technolo 


DoD Mission Area: #131 -— Medicine and Life Science Budget Activity: #1 -— Technolo 


A. fETRiiee Her Ree ABD mec IFT: An immedicate requirement exists for more eifective and lese toxic drugs for preven- 
tion amd treatment of 2iseated of militmry importance, such as malaria, leishmaniasis, schistcsomiasis, ttypanosomtasis and 
viral d@dimamses. fhe disease-cmiming parasites and their vectors are corstantly changing and developing reaistance to current 
drugs and insecticides. Thaws paraaigic diseases are worlduide problems and have been pivota! in every major war; for example 
90,00) camualties were due i Salarie in Vietnam. Leishmaniasis was a significant disease problem of troops in che i973 Yom 
Kippur war. Schistosomiasis creportwlly stopped a communist Chinese invasioa of Taiwan in 1950, and African trypanosomiasis is 
expected to be a critical problem to troop deployment in Africa. Even though new antimalarial drugs and insecticides have been 
developed, malaria has reappeared in a number of areas, e.g. India, Pakistan, parts of Africa and Central and Scuth America 
from which it had been eliminated. Disruptions in a country resulting from combat-operations foster an iacrease of malaria and 
other infectious diseases. In order for the Army to operate effeccively in areas in which these diseases are endemic, new and 
effective means of prevention and treatment are needed. Since these diseases do net occur in the United States, the military 
has a unique requirement for research and development efforts tc solve the problem of these devastating diseases, To remedy the 
problem, a well balanced program of laboratory, clinical and field research is directed at developing new or improved methoas 
for preventing and curing these diseases. A major effort is directed at development of drugs against resistant forms of malar- 


fal organisas. 


B. RELATED ACTIVITIES: Related work is performed under Program elements projects 6.11.02.A/BSO1, Sasic Research on Military 
Injury end Diseases, 6.27.70.A/A802, Military Preventive Medicine and Tropical Diseases, and in FY 79 under 6.37.50.A/A808 Drug 
and Vaccine Development. Some somplementary research is conducted by the Department of the Navy and National Institute of Al- 
lergy and Infectious Diseases. The Army Program is unique and is the only significant program of systematic search for drugs.to 
prevent and cure the military important disesses. Coordination of the prograr is achieved by project officer visits to in- 
house and extramural contractor laboratories, and conferences and symposia with participants from all over the world. 


C. WORK PERFORMED BY: About 37% of the work is performed in-house at the Walter Keed Army Institute of Research, Washington, 
DC, and its affiliated field unite in Thailand and Brazil. Approximately 63% of the work is done under contract with untveret~+ 
ties. research institutes and induetry. Among the five top contracts are those with the Midwest Research Institute, Kansas City, 
MO; Bio-Med Inc., Silver Spring, MD; University of Miami, Miami, FL; Monsanto Research Corporation, Dayton, OH; and Southern 
Research Institute, Birmingham, AL. Twenty-nine other contracts are also funded for drug development. Total funds supporting 


the extramural program equal $4,869,000. 
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Project: #A803 : Title: Drug Development 
Program Element: £6.27.70.A Title: Infectious Diseases Technolo 


DoD Mission Area: #131 - Medicine and Life Sciences Budget Activity: #1 - Technolo 


4. FY 1980 Plenned Program: Research will be continued to develop more effe-tive drugs for prevention and/or treatment of 
infectious diseases causing significant manpower losses during military opezations. Previously developed screening and testing 
systems will be utilized to evaluate drugs for effectiveness as antimalarial, antischistosomal, antileishmanial and antitrypano- 
somal agents. One or two drugs will be evaluated under field conditions for prevention of leishmaniasis. Preclinical and 


clinical tests of an antitrypanosomal drug will be conducted. 


S. Program to Completion: This is a continuing progran. 


6. Major Milestones: Not Applicable 


7. Resources Additional Total 


to Estimated 


FY Completion Cost 
Continuing Not Applicable 


YY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.27.71.A Title: Milita 
DoD Miesion Area: 131 - Medicine and Life Sciences Budget Activity: 


Project vy 1°77 FY 1978 FY 1979 FY 1980 Additienal Fatimate 


Number Title Actual Estimate Estimate Estimate to Completion Costa 
TOTAL FOR PROGRAM ELEMENT OIF 2620 2917 3242 Continuing Net Applicable 


A804 Military Peychiatry 2080 1720 1877 2095 Continuing Not Applicable 
A805 Microwave Injury 819 300 1040 1147 Continuing -Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION“ NEED: - This progrem identifies and measures factors in the military environment such 
as combat strecs and microwave radiation which may affect the combat effectiveness and health of the soldier, then proposes and 


tests preventive or corrective measures. 


C. BASIS FOR FY 1979 RDTE REQUEST: The Army has a requirement for research to minimize the unfavorable effects of continuous 

military operations on personnel health and combet effectiveness. Thi requiremeat is based partially on increased emphasis be- 
ing given to night operations with extended technological support such as night vision boosting devices. Microwave research pro- 
vides the basis upon which the Army Surgeon General makes recommendations on protecting the health of military personnel exposed 


to radar and related electro-magnetic energy fields. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACTGNOUED AND) GFSCKIPTION: Futuce vars with continuous combat and litte or no troop replacement vill femsit is 
exhausced, siamp deprived soldiers. Methods which will maintain soldier effectiveness must be addressed. Such informeticr is 
key to devealupment of feasible battle operational plans. Previous combat experience has established that psychiatric aurualtics 
account for af l#ase one sixth of total battlefield casualties. When soldiers are exposed to veepons and tactics not mmsontie sd 
before, as they will be in any future conflict between major powers, the threat of psychiatric breakdown increases. Aa umder= 
standing of the fundomental factors producing psychiatric casualties, independent of specific technology and doctrine, is a 
quired to develop preventive measures and to determine means of restoring casualties to full effectiveness within 48 ts ‘Mi heurn. 
Microwave systems currencly employed or be:ng developed by Army are rapidly expanding in number and diversity. What comet liubes 
a significant hazard level of radiation to personnel exposed to these systems has not been adequately defined. Research = 
microwave radiation attempts to develop a meaningful data base from which realistic human exposure standards for wilitery equip 


ment must be established. 


Program Blement: #6.27.71.A Title: Militar ! and Microwave Injur 
DoD Miseion Area: #131 - Medicine and Life Science Budget Activity: 


F. (—ELSTE ACTIVETTES: While there is a broad interest in and support of research dealing with psychiatric illness, stress 
istenen! periereamre decrements end microwave injury, the problems dealt with under this program element are military unique. An 
ctisneive aetwerk of Permal and informal relationships with other governmental agencies and Arry medical laboratories {fa main- 
vale. Wl army Radical Research anc Development Command scientists participate in international study groups such as NATO's 
iiviaury Geuap fer kepospace Research and Development and the Tecimical Ccordination Program. lLiaision observers sit on relevaat 
otudy amctiems commented by the Department of Health, Education, and Welfare. Collaborative studies of stress-induced perforn- 
ence deerreeets are cenducted with the US Army Research Institute of Fnvironmental Medicine and the US Army Aeromedical Renearch 
Leboraiecy. The US Bemy, Navy and Air Force have established a Tri-Service Electromagnetic Radiation Plan under the guidance of 
sins Lesko Garreiery wf Defense for Research and Engineering. The plan is updated periodically and is intended to ensure the 
prom allmeaties «f limited resources to the highest priority tasks and the Armed Forces Radiobiology Research Institute. In 
edition, dry matetains a program with Department of Defense/Electromaznetic Compatibility Analysis Center to kcep spprised of 
emp epee wefliesriion and operational system configurations. 


cc. So Peyeee FT; Ninety-two percent of the work is performed in-house at the Walter Reed Army Ipsticute of Research, 
desbingtes. BE. ight percent is performed on extramural contracts located at Westinghouse Electric Corporation, Baltimore, MD; 
Cnivreraity af isk, alt Lake City, UT; and Inatitute for Behaviora: Research, Inc., Silver Spring, MD. Total contract funding 


is bt, oo, 
S. POCA ACCOMPLIGPMENTS AND FUTURE PROGRAMS: 


i. aq? Prior Accomplishments: Completed study of distribution of psychiatrié {lie tin Arwe Forres from pre World 
dur 1 tm USFR. Collected and began analysis of data from extended operations studies using attillery taamm, Hmtiablished facil- 
f 


icy fay eqidemdologic studies of medical factors in soldier effectiveness in table of otgaaisation sad equipment units stationed 
im Eerepe, Emdiically improved microwave electrodes developed for measuring cemperature olivations ia eapetimental animal and 
wimalated lemmas Citsaes during aicrcwave exposure. Developed new method of measuring aigp ere w=zpiieraw weiliring remote sen- 
ears. Simbiaw relating to-elterations in’primete eye tissues and frequency of microwave tediation ware ecpemplished. Humen body 
characterisation euch as body length and ite orientation in a microwave field detesminad te affect tha tonal asnuot of radiation 
sieariad ley eepoced bumans. Microwave biophysical studies at the cellular and molaculsr jewale initiated, Sskevioral effects of 
micros tedianioa identified in redents. 


Program Element: #6.27.71.A Title: Milite 
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HN. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: (Cont) 


2. FY 1978 Progras: Analyaia af data from YY 77 atudien of extended operationa with fire direction center (FC) model wit 
be rompleted. Thin analysis fe expected to reveal the utility of the FDC model in future studies of continuous uperations. 
Studies are pienned to identify factors such as organizational etructure which influence the incidence, prevalence, and dis— 
tribution of psychirtric disease. Epidemiologic studies of psychiatric factors in soldier effectiveness will be extended to 
table of organization and equipment units stationed in Burope. Wireless method of transmitting data from implanted heat sen- 
sing microwave electrodes to various recording systems will be developed. Remote microwave sensor techniques will be utilized 
to study the relationships between internal energy distribution in simulated human tissues and microwave characteristics. Mi- 
crowave biophysical studies at cellular and molecular levels will assist in the prediction of biohazards from Army microwave 
systems. Study of the unique hazards of pulsed microwave radiation emitted by Army operational radars vill be initiated. De- 
velopment of an implanted electrode to detect induced electrical fields in simulated human tissue will be initiated. 


3. FY 1979 Planned Progrem: Field studies are planned to define health and disease factors associated with rapid depley= 
ment of units. Concepts of neuroendocrine mechanisms of stress responses will be refined. Studies focusing on soldier effict= 
ivenese under conditions of continuous operations will be expanded, ranging from in-house besic research to participation 1a 
field exercises. Wireless heat sensing microwave electrodes will. be employed to detect temperature elevations in the eyes imi 
brains of irradieted animals. Remote microwave sensors will be used to study energy distribution within isolated animal wrens 
exposed to microwave radiation. Pulsed aicrowave studies will continue with emphasis on pressure waves induced within simulated 
human tissues by high energy pulses. Work on wound healing vill continue through study of effects of wicrowave on specific 
human body celle which promote such healing. 


4. FY 1980 Planned Program: Emphasis of the program will be on collation of- FY 77-79 sulti-lab research results regarding 
mental and physical fitness for duty. Factors which predispose or protect against psychiatric breakdown in sass casualty sit- 
uatione will be identified for application to combat settings. Principles for management of psychiatric casualties will ta 
evaluated for spplicabilizy to high mobility operations and high intensity combat conditions. Remote microwave sensors will be 
utilized to explore methods cf three-dimensicnal mapping of energy absorption in simulated human tissue. Other ongoing #tmdias 


will be continued. 


5. Prograz to Coupletion: This is s continuing progres. 


Program Element: #6.27.72.A Title: Recovery from tu raat 


DoD Mission Area: $131 - Medical and Life Sciences Budget Activity: #1 - Technology Base 


E. DETAILED BACKGROUND AND DESCRIPTION: This is a multiple progres. 


a. The intimate association of the combat soldier with the ez.vironment sete the stage for a multitude of akin disorders 
otherwise rarely encountered. Research into the pathogenenta of skin disorders, their prevention via anti-fungal vaccines or 
physeicel mecaures and their treatment ie of primary tmportance. Development of new and improved insect repellents is the sort 
feasible preventive measure available in mobile combat operations for diseases transmitted by insect vectors. 


b. Nutrition and food wholesomeness research is required to maintain well fed, healthy soldiers both in peace and war. 
Research conducted to determine normal nutrient requirements and requirements in cases of disease, injury, and stress. Research 
also performed to assess wholesomeness requirements of =ilitary subsistence needed to protect and maintain combat health. 


c. To preclude abolishment of crucial regearch programs involving primates the Army must establish primete breeding 
colonies. 


da. Energy output and associated aspects of all ailitary laser systems must be studied to develop protective means and 
determine safety factors. Studies are designed to determine exposure thresholds of radiation from militery lasers at which 


ocular and skin injury occur. ‘ 


e. The major cause of mortality in warfare is trauma. The requirement for improved methods of resuscitation and treat- 
ment of the combet injured soldier vith the aim of prompt returnto duty without permanent disability or disfigurement is of the ‘a 
highest priority. Research is carried out at the basic laboratory level and the clinical level in the ereas of cellular, organ 
and systems responee to trauma; tendon, nerve and bone repair following iujury; vound healing; intermediary metabolism and nu- 
trition; infectious complications of trauma; blood preservation and blood substitutes; and the effects of massive transfusion. 


F. RELATED ACTIVITIES: Related nonduplicative research is conducted by other government agencies, institutes, universities, 
and other federal services. Continual coordination and review of related research by technological summaries, periodic program 
reviews, joint medical research conferences, literature review, ete., insures that there is no duplication at the work bench 


level. 


Gi WORK PERFORMED BY: Approximately 56% of the vork is performed by in-house lsboratorien at Letterman Army Institute of Re- 
search, San Francisco, CA and the Walter Reed Army Institute of Research, Washington, DC. Major extramural contracts are with 
the Harvard University School of Public Health, Boston, MA; Yale University, New Raven, CT; New York University, Nev York, NY; 
Ohio Wesleyan University, Delaware, OH; University of Louisville, Louisville, KY; a total of 38 contracts sre supported at a 


total cost of $3,313,000. 


Program Element: §6.27.72.A Title: Recovery from Injury 
DoD Mission Area: 131 - Medical and Life Sciences Budget Activity: #1 - Technology Base 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 77 and Prior Accomplishments: Animal modele were developed for immunologic investigations of fungal infections. 
Topically applied anti-fungal agents and insect repellents were evaluated. Microbiological standacds for several food products 
were established. Nutritional surveys at Navy, and Air Force installations were performed. Several nutritional factors were 
evaluated for military personnel such as nutritional status, effects of stress on nutritional requirements and nutrient require— 
ments by age, sex and activity level. Monkey breeding programs were established in-house. Animal models were developed to 
characterize eye and skin injuries resulting from laser exposure in order to determine effects of wavelength, pulse duration, 
and retinal sensitivity upon laser damage threshold leveis. Both a new blood substitute, stroma-free hemoglobin, and a new 
blood preservative were developed. An improved tendon prosthesis was developed and improved segmental replacement for long bone 
loss was investigated. Metabolic and endocrinologic alterations in shock and trauma and nutritional support requirements for 
injured eoldiers were identified. 


2. FY 1978 Program: Developmental efforts for an anti-fungal vaccine will be continued and skin characteristics related to 
host resistance and susceptibility to fungal and other skin diseases will be identified. Eveluation techniques will be improved 
and employed for primary and advanced screening of promising insect repellents. Nutrition and food wholesczeness studies will 
be completed, terminated or traneferred to other program elements by the end of this year as a result of FY 79 funding decre- 
ments. In-house breeding of owl monkeyguill be increased. Microscopic examination will be made to determine if eye and skin 
alterations are produced by "safe level" exposure to laser radiation. Laser research will be transferred to other program ele- 
penta by the end of the year. Testing and licensure of an improved blood preservative will be accomplished. Studies of platelet 
storage, endotoxin antiserum, tendon prosthesis, and long bone replacements will be continued. Characterization of system, 
organ and cellular response to injury will be accomplished and new techniques to enhance shock recovery and wound healing will 


se developed. 


3. FY 1979 Planned Program: Anti-fungal vaccine studies will be completed. Insect repellent compounds will continue to be 
evaluated pending cransfer of these efforts to anotker program element by the end of the year. In-house breeding of owl and 
rhesus monkeys will be continued pending transfer of these efforts to another program element by the end of the year. Human 
tests of stroma-free hemoglobin solution will be initiated. N2w techniques will be applied toward lengthening blood and blood 
product storage periods to 42 days. Multiple studies will be continued to improve transfusion techniques and procedures. Ap- 
plications of electro anesthesia will be developed. Efforts will be made to understand and correct hormonal and metabolic de- 
Tangewents occurring as a consequence of trauma. 


4. FY 1980 Planned Program: All dermatology, nutrition, experimental enimal, and laser research will have been completed, 
terminated or transferred to other program elements by FY 80. Military Trauma and Resuscitation, project 814 and Combat Surgery, 
project 815, will be continued under one title as project 815, probably as part of a new program element. These changes reflect 
major programmatic curtailments and realignments which are being planned as cost reduction efforts in the face of decruaning 
budgete and ewergence of new medical research requirements. 
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5. Peogtam to Cumpleting: Mot Applicable 
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D. GTNER _AFPEOELATIOW FUNDS: Wot applicable. 


increases, new tactics and doctrine for 
enploymeat deve is placed on the individual soldier and 
combat crewman eed the physiological, physical, and per- 
ceptual, psychomotdt, rt. » every developmental weapon, and most 
already fielded, presen ich may be temporarily or permanently disabling. Medical research 
meets a requirement to his effectiveness, and protect his health. Research includes 
performa analysis of acourtic environments of weapons, bio- 
engineering of study of eye protection technology and vision enhance~ 
ment, and avia 


Program Element: 46.2/.73.A Title: Helicopter Combat Crew and Airborne Medicine 
DoD Mission Ares: #131 - Medicine and Life Sc Budget Activity: #1 - Technology Base 


FP. RELATED ACTIVITIFSs Technotogy tranafer and research coordination extat through intra-Army and Tri-fervice agreements, rex- 
ulations, and infaranl meetings to mutually complement jolow requirementa. Medical research tw keyed to wanpoua aymtome Project 
Mannyer milestones. An an example, medical technology in cesearch of aviation problems in the Aray te specifically celated to 
nome Air Force and Navy aviation medicine requirements end is also transfersble into technology for solution of ermor end artil- 
lery problems. 


C. WORK PERFORMED BY: Ninety-two percent of the work is performed in-house at the US Army Aeromedical Research Laboratory, Fort 
Rucker, AL. Eight percent is performed by extramural contracts to the Armed Forces Institute of Pathology, Washington, DC; 
Loutsiana State University, Shreveport, LA; Texas Technological University, Lubbock, TX; and University of California, Berkeley, 
CA. Total contract funding is $162,000. 


4. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Acc listments: The Life Support Equipment Retrieval and Failure Analysis program provided technology 
for product improvement of the SPH-4 Fiyer's helmet and medical evaluation of the Personnes Armor System for Ground Troops hel- 
mcts. Th‘e technology is al-o provided continued assessment of vibration problems asséciated with helmet mounted sights. Visual 
distortion, depth perception, and field of view analysis of M-20 Protective Mask indicate it is unacceptable for use by aviators. 
Studies indicate s.me stabilized viewing devices and imagery presentation may exceed perceptual capacity of the soldier. Bio- 
medical 2valuation of high speed rescue hoist, UH-60A Blackhawk helicopter aad visual requirements for tank gunners were com- 
pleted. Study of physiological adequacy of airborne oxygen generating equipment begun. Biomedical evaluation of the AH-64 
Advanccd Attack Helicopter continued. A mathematical model for heat flux transfer through protective clothing vas 2/3 completed. 
Technology was developed for utilization of night vision goggles during night flying simulation tests. 


2. FY 1978 Program: Research will continue in major areas of concern. The X4-1 Main Battle Tenk will he evaluated for a 
variety of potential health hazards. Seating positiog Test Vehicle will be evaluated to develop «a data base for physiological 
effects of speed and vibration upon personnel in tracked armored vehicles. Research will continue in efforts to develop combat 
weapons system compatible eyewear, study performance design for night operations, and examine scstained and continuous workloads 


for aircrews. 


3. FY 1979 Planned Program: Program centers around efforts to identify hazards to crewmen in combat vehicles dad expand the 
physiological and psychological data base to assess the fmpact of these hazards on performance. Methods will continue to be 
sought to eliminate or reduce health hazards through medical input to engineering design. Emphasis will continue in assessment 
of operations during naturally or artificielly induced reduction of visibility, and biomedical problems anticipated in combat in 
built-up areas. Research will provide biomedical input to standards for vibration and impact in tracked armored vehicles. Bio- 
medical evaluation of XM-1 Tank ard Infantry Fighting Vehicle will continue to develop a medical data base. Bioengineering of 
crew station degign in deyelopmental combat vehicles will be of paramount concern. 
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Progrem Element: #6.27.73.A Title: Helicopter Combat Crew and Airborne Medicines 


ng 


DoD Mission Area’ #131 - Hedicine and Life Sciences Budget Activity: 


4. YY 1980 Planned Program: Medical assessment will continue in areas of air mobility, crew served vehicular weapons systems, 

and new doctrine and tactics. Studies cf effects of fatigue, rest cycles, and combined environmental stressors on crew perforn- 
ances should be well urder way. Programs will expand <o encompass biomedical parameters for crew selection and stuiies of per- 

sonnel fatlure tn tratning and combat. Physiologiral effects of fighting from enclosures and sensory isolation will be matters 

of concern. 


5. Program to Completion: This ie a continuing progras. 


FY 1979 RDTE CONCRESSIONAL DESCRIPTIVE SUMMARY 
ee 


Progrum Element: _#6.27.74.A Title: Military Surn Technology 
DoD Mission Area: #131 - Medicine and Life Sciences Budget Activity: #1 - Technology Base 


Total 
Project Yv 1978 FY 1979- FY 1980 Additions1 Estimated 
Nuaber Title Estimate Estimate Bsciuate to Cospletion Costs 
TOTAL FOR PROGRAM ELFMENT 657 717 ce Not Applicable Not Applicable 


A820 Military Burn Techaology 657 717 0) Not Applicable Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION : Objective of thie program is to conduct basic laboratory and clinical 
research in the following areas for treatment of the burn-injured soldier: metabolism and nutrition, alterations in pulmonary 
function and pulmonary complications, altered immune status and response to infection, wound care and healing, cerdiovascular, 
gastrointestinal and renal effects of burn injury. The migsion need lies with the frequency of burn injury to the combat 
soldier, its attendant complications, and the need to reduce the morbidity and mortality from burn injury. 


C. BASIS FOR FY 1979 RDTE REQUEST: Continuation of the in-house and extramural laboratér= and clinical research programs 
related to definitive care of the burn-injured soldier in order to reduce morbidity and mortality from such injuries and to 
extend the scientific base upon which improved treatment methods are developed. Specific areas of investigation will be ia- 
provement of resuscitation and monitoring techniques, preventionzand control of infection end sepsis, organ failure and metabolic 
effects of burn injury. : 


D. OTHER APPROPRIATION FUNDS: Not Applicable 


E. DETALLED BACKGROUND AND DESCRIPTION: This program involves the comprehensive, continuous djevelopment of improved diagnostic 
modalicies, clinical surgical procedures and ancillary. medical techniques to solve tho problems that contribute significantly to 
mortalicy and morbidity in burn-injured soldiers, such as shock, sepsis, vound heoling, metabolism and orgen failure. After 
problem areas are identified and new teclniques developed in the leboratory, they sre evaluated and further developed in the 
clinical setting. 


F. RELATED ACTIVITIES: Army studies related to this prograe sre performed under Prigras Eleuent froject 6.11.02 .A/ 05, 
Military Burn Research. Releted nonduplicative research is conducted by burn centers im tha Guited Pirates af rerioss inatituce: 
ard universities as well as by the US Navy and Air Force. Contin al coordination and teview af pulated teseatch by teckhen logy 
summaries, periodic program reviews, joint medical research conferences, literature teriav, #t=., Inumres that there ie oo 
duplication at the work bench’ level. The personnel of the in-house laborstories ara regarded as prosiaest ecientiete in reeeerek 
today and are sought after as lecturers and cmsu)tants and remain continually ebrasst of ai] maamiogful resaerch. 
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Program Element: Title: Milita Burn Technolo 
BoD Mission Area: Budget Activity: #1 - Fechnology Base 


G. WORK PERFORMED BY: Approximately 592% of the available funds supportthe Army in-hous research programs conducted at the 
US Army Institute of Surgicel Research, Fort Saw Houston, TX- Major extramural contracts are with Newark Reth Israel Medical 
Center, Newark, NJ; Institute for Medical Sciences, San Francisco, CA: University of California, San Diego, La Jolla, CA: 
University: of California, San Frencisco, San ¥rancisco, CA! Harvard University, Boston, MA; New York University, NY, NY; St. 
Judes Hospital, Memphis, TN- 


H, PROGRAM ACCOMPLISHMENTS AND FUTURE. PROGRAMS : 


1. FY_1977 and Prior Accom) lishments: Prior accomplishments include the following; revision of the fluid formula used 

in resuscitation, use cf the echocardiograph in nonitorim valvular endocarditis, improved clinical diagnosis of inhalation 
injury and ideatification of “at risk" population, description of post burn hyper metabolism and identification of mediators, 
with development of an experimental model simulating che clinical situation, description of changes in the immune system follow- 
ing burn injury, use of the agent Sulfamylon for control of burn wound bacteria, verification of the usefulness of new techniques 
of excision of the burn wound and of biopsies to determine bacterial invasion. description of gastrointestinal ulcers in burn 
patients and “he role of intragastric buffering agents “n recocing agents in reducing, their develcpment. 


i. Fe 1 turthwt ref Lmenert of Cluld therapy. deveinpeest of 
techniques) evaluat ‘Ln weparterntel eeiel) valuation af pom antibecter tal topleal agents, assesament 
of ihe affects of isolate epriteeeetoe oF scanimat lon mend infections, effect ef thevaal injery c wrgan and tissue metab- 
cti=, seeeeemest af effectiveness af Wroed pretium eres aegatien ant ieerun, eve Lume Lim el exper imental andiela for renal failure 


and etrees ulcers, sri iilcation =f attert. see! of ee egents "er ulcer prephpiania, 


3, reuse F Pregrem Ftudises wii] We cottons’ te aptiaine flatd therapy oe peeusetiat ive tewhniques; develop 
eenitering techaiqess [or ee ial polaoeery Steren, develop teproret eethude so realeste effectiveness of current 
actheds of tree teent end poareet Lon es jafectinn am eepaetae deterain ing cellatary, 8 == ani wystem effecte of 
phere iajere ont poatbuen sapeia, All werk will ten cone Lena, tersinaied oF ponies to anecher program element at the 
el of tht poor as 8 ceeuti of pregres Ces igraensts. 


| Renee activities par foreed velar this preere elaarnt @ill be completed, terminated or 


ey FT LD ee peat ef prearee real igresere. " 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


F Ticle: Combat Maxillofacial Inju 
fet Hlasion Ares) Budget Activity: 


A. SRR ER (PROUT LUNTINO)) (6 im chnymmpda) 


Peeject reer?) «ofr 1978 ry 1979 FY 1980 Additional Eat inated 


Lk taj bee Estimate Eotimate to Completion Cost 
155 1260 1339 Continuing Not Applicavle 


Cohet Kaciiisfscial Injury 1048 1155 1260 1339 Continuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The extrsmely high intensity of conflict due to revolutionary weapons’ de- 
velopment causing a dramatic increase in maxillofacial injuries coupled with the shortage of adequately trained immediate re- 
placements early in = combat operation requires maximus research effort to rapidly return troops to duty to maintain effective 
combat strength. It is also essential to vigorously pureve research efforts in prevention of dental disease to aseure that the 
soldier is not lost to hie unit due to conditions which could have been prevented through proper oral health care management. 
There research efforts for improved professional care must de pursued and intensified to develop better materiale, methods, and 
definitive management of combat injuries. 


C. BASIS FOR FY 1979 RDTE REQUEST: Continuation of both short and loag term in-house and extramural studies which are ecquiring 
inforaecion necessary to solve problems-both in providing improved care of maxillofacial combat injuries. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRI : The high incidence of combat maxillofacia! injury, the incrvase in traumetic injury 
and oral disease with their associated trend of higher treatment costs dictate research targeted toward *ime/treatment goals to 
veduce duty t‘me lost and to rapidly return injured troops to duty. Areas of investigation include materials for immediate and 
delayed restoration of combat maxillofacial wounds, improved means of administering analgesia tc the dental complex in a combat 
area and 4cvelopment to save the limited eilitary funds by increasing productivity of dental professionsls, improved immediate 
treatment in combat areas, decreased morbidity, increase quality of care and decrease the clinical trestment end hospitalization 
time. 


Title: Combat Maxillofacial Injury 


Budget Activity: #1 - Technology Base 


¥. : dicey atudies related to thie progues #lesent are performed under Program Element Project 6.11.02.A/BS06, 
Combat Senta] Hazeriais and Techniques, Saleted, Wat mene?) l=ative research is conducted by the US Nevy, Air Force, and the 
Netions! Inetiesie of feotel Eeeenrch, CGserdination of treiearch is achieve! by consultations between participants, project 
officar visite, ferler of reasearch ond techeoleg? womerios, periodic progrea reviews, and reviews of scientific publications 
doch wiiitery aml etvilien, te eddigies, Lisises seebeteSipe are held on the National Adviscry Dental Research Council and the 
Creal Medicis amd Binlogy Study Section, Gaiienal Inatite¢e af benteal Research. 


G. | ( Appreociaately PT of (he funts mepport the only Arsy in-house research effort, the US Army Institute of 
Dental rch, Savhingtos, DC. The reseinieg bende ara used for extiamural contracts. Contractors receiving funds are: 
Universipy of Oreges, Forties, 08: Oniversity ef Tllineis, Chicegu,IL; Rattelle Memorial Institute, Columbus, OH: Polymer Re- 
search Corperacion, Breekipn, #7; and Bégeweed ireenal , ibetdeen Proving Ground, MD. Eight contracts are supported fcr an 


extramural progres of apprecimately E377, Ooo, 


2. FY 1977 and Prior Accomplishments: Studies addressing biodegradable <opolymers and their degradition rates, tissue con- 
patibility end enimal technique phase for various surgical procedures were completed and are awaiting the Food and Drug Admin- 
istration:approval for continuation in other models. Optical recording vitalometer was converted to scund activated identifying 
form and prepared for testing. Supplemental presurgical handwasker studies were completed with recommendations. Less expensive 
replacements for militarily unique dental restorative materials were investigated. Human biodegradable ceramic investigations 
were continued to obtain additional and statistically significant data. Developed new, more effective cold sterilizing agent 
and techniques. Initiated new project to develop biocompatible material for tissue acgmentation in avulsive maxillofacial conm- 
bat wounds. Initiated new project to determine most effective fluoride compounds for tropical application to prevent needless 


dental emergencies in combat eituations. 


2. FY 1978 Program: Initiate major human studies using electroless petal plating to cénfira animal applications in reduc- 
fag dental emergencies in areas of deplcyment or combat. Complete prosthetic insertion phase and the continuation of human stu- 
dies using metallic tooth implants both as a fracture fixation device and single tooth replaczment. Continuation of animal 
studies using biodegradable copolymers to show the potential of this material for long term: dug administration. Continuation 
of past studies addressing the surgical management of combat wounds using biocompatible ceramic tooth implants to echteve both 
comprehensive animal data and definitive evaluation of a newly designed infrastructure. Continuation of project in 3-dimenstonal 
imagery for treatment and replaceaents to reduce post surgical hospitalization time and soldier mortidity. Inttiation of project 
to study the effects of ultrahigh velocity miseile wounds in the maxillofacial complex. Initfation of studies to develop field 
salivary diagnostic tests for detection of chemical agents. Continuation of project to provide rapid determin tion of specific 


bacterial contamination in combat wounds. 
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Program Element: _#6.27.75.A Title: Combat Maxillofacial Inju: 
DoD Mission Area: Budgot Activity: 1 _- Technology Base 


3. FY 1979 Planned Program: ‘Continuation of human studics with aetallic implants both ae a fracture fixation device and 
a single tooth replacemen?. mtinuation of studtea in 3-dimensionsal imagery for identification of comhat fatalities and trans- 
miseton of data for more rapid aurgtcal treatment of avulaive wounds, Anisal and human atudies with electroless metal plating 
wilt addrean new applications et) even easier techniques Cur preventive ano rentorative utilisation in the combat soldier. 
Extensive material characterization both biodegradable and nondegradable, will form basis for future study. Continuation of 
studies to identify specific organiems in combsat wound contamination. 


6. FY 1980 Planned Program: Human studies will continue utilizing carenie end sietared (itscias implente both as fracture 
fixation devices and single toct’: replacemeats. Ex.loratica of adi#itienal amas ef }-dimenalenal imagery in diagnosis end treat- 
ment of avulsive maxillofacizi wounds. Continuation of studies ints ultrahigh velocity alewile womd effects. Continuation of 
studies in utilization of lasers in combat maxillofacial wound surgery. Gamtimus chatacterisation of biodegradable/biocompatible 
materiale for maxillofacial use. Extensive studies must address chanical mgqent detection im combat sdtuations through salivary 
test. Continue wound healing studies snd determination of combst wend srstemineere. 


5. Promram to Completion: This is a continuing program. 


: 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY > 


Medical Defense Against Biological Agents 7 


Program Element: £ 6.27.76.A Title: 


DOD Mission Area: #135 — Chesical Biological Warfare Budget Activity: #1 - Technology Base 


A. 
Total 


é Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated 
Number Title Actual Estimate Estimate Estimate to Completion Costs i 
TOTAL FOR PROGRAM ELEMENT 6453 7663 7564 8891 Continuing Not Applic- | 


able 


A841 Medical Defense Against Bio- 6453 7663 7564 8391 Con?.inuing Not Applic- 
logical Agents : ; avle 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Objective of this program is to develop an effective medical defense against : ’ 


biological weapons through research on the pathogenesis of potential biological agerts, rapid laboratory identification of agents, 
erd prevention and treatment of biological agent casualties which ‘nclude vaccine development, production and stockpiling. 


C. BASIS FOR FY 197° RDTE REQUEST: Concentrated research efforts are necessary to further advances in prevention of biological 

casualties and to develop new methods of diagnosis and treatment. Expansion of vaccine production and test programs are required ‘ 
to improve predevelopment immunization capabilities against most likely biological warfare (BW) agents. A highly important ele- f 
ment is the continuing capabil‘ty for the mass production of vaccines developed at US Army Medical Research Institute of Infectious _4 
Diseases, which ts imperative for a rapid response to a BW threat or infectious diseases endemic in an area of military operations. 


DB. OTHER APPROPRIATION FUNDS: Not applicable. 


Ec. DETALLES SACECRIED Aah DEER EFT ION: leprored tethalgues ere sought for. mass production of vaccines against known and poten- 
: tial bielagieal seapens. improved metida are sought for rapid, sariy laberatory identification of infectious diseases, as vell P 


achieve scree) jemmitetion and pretection «ystems ageiawt blelegiee! warfwre and other hazardous infectious diseases are a signi- | 
ficant part ef the pragram., | 


fF. SELATED ACTIVITIES: Acleted Aree etodies are performed under program elements/projects 6.11.02.A/BSOl, Basic Researci. on Mili- | 
tary lajery and Tieeesea; 6.1) .02.4/0003, Hefical Gelenee Agaiset Biological Agents; and 6.27.70.A/A802, Military Preventi+re Medi- 
cine end Tropical Diesaere, This peregrem provides the mejor impet in the national program for medical defense against bictogical | 
ageeté, Ceneral infectious disease (esearch rorderted by ihe Bary acd National Institutes of Health is perrinent to this p-opram. 
Genrdisetion da accreplished by peteme! Geetette ot the operating level, technical symposia, and regular exchange of docuvents for 
a tewiew, shich mrilde imnccmaary deplicetion cf efforts. 
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“Program Element: # 6.27.76.A Title: Medical Defense Against Biological Agerts 


DOD Miesion Area: #135 - Chemical Biological Warfare Budget Activity: #1 - Technology Base 
‘echnology Bese 


CG. WORK PERFORMED BY: Approximately 77% of the work is performed by the US Army Medical Renaearch Inatitute of Infectious Dineases, 
Fert Detrick, MD, and 23% hy extramural contractors including Merrell-Natianal Laboratories, Cincinnati, OH; Yale University, 
School of Medicine, New Haven, CT; and Washington State Univeraity, Puliaan, WA. -Tota) amount of contract funding 1a $1,762,000. 


H. PROGRAM ACCOMPLISKMENTS AND FUTURE PROG 


1. FY 1977 and Prior Accomplishments: Vaccines warn developed against Rift Valley fewer (RV), O fever, tulareate, 
'), Western (WEE) and Venezuelan (WEE) squina eocephilaspelitis and evalueted in wolunteers. Mode af 
fed and an acperiorsial teacid ocnlog fragmenta from the aolerale prepared. Utiilming 
BE vaccions, algnificest pregress waa emda in developing ater arbovirus fava ian. 
for WE, WEE end EEE viruses that eliminated the cost of wtilizing laborat#ry 
tarivs doeee of jmenne perum and geema globe- 


Hemorrhagic fever {| 
ating the immune t#epener to viral in 
linum toxoid develagment was initiated. Causative agent el Eqrean hemerrhag 


2. FY 1978 Program: Animal testing of new BHF vaccines Is beiug initieced, with increaped exphenia placed on applied studies 
in animale of several very promising antiviral chemotherapautic cmos. Theat compounds, Bon to their rapid preventive as vell 
as therapeutic nature, are prime candidates for usage is sarily phases in wil itary operations. Barrel opeeit af tmxoids for Botulinum 
continues. Program for developing new vaccines to anthcan, Comge/Cr lesen femerrkagic fewer ond Ehola virus im being initiated and 
effectiveness of new rapid diagnostic techniques previously developed fer: various infections af wilitery laperimnce evaluated. 


Program Element: # 6.27.76.A : Title: Medical Defense Against Biological 


DOD Mission Area: #135 - Chemical Biological Warfare Budget Activity: #1 - Technology Base 
Technology Base 


5S. This is a continuing program. 


FY 1979 RDTE CONGRESSIOAL DESCRIPTIVE SUMMARY 
Program Zlement: 86.27.77.A Fitle: Milita Environmental Stress 
DoD Miesion Area: #131 - Modicine and Life Scie Budget Activity: #1 - Technology Base 


A. KRSORCES ArROJEDT LISTING) (6. Jn shovpnnda) ‘ 
Tota 


Pro fect ry 1977 FY 1978 Fy 1979 FY 1980 Addit tonal Estimted 
Number Title Actual Estimte Estimate Estimate to Completion Costs 

TOTAL FOR PROGRAM ELEMENT 2287 2321 4552 2925 Continuing Not Applicable 
as45 Military Environmental Stress 2287 2321 4552 2925 Continuing Not Applicable 


B. BRIEF DESCRIPSION OF ELEMENT AND MISSION NEED; Conduct research to determine how heat, cold, -high terrestrial elevation, work, 
and physical fitness affect soldiers’ life processes, perforsance, and health; develop methods for awiding performance degradat ion 


and for treatment of diseases produced by climate extremes: and develop toxicological data base required by US regulatory agencies 
for credible health hazard evaluation of ssokes, obscurantc, and other occupational chesicals. 


tic operations necessitates efforts 

for hot environments. High altitude is a stress 

requires additional efforts in physical standards, physical training impact o 

ing standards. Research on occupational health hazards, e.g. exposure to sm 

nitions production, is based on (1) compliance with occupational protection law and legal allesir 
and (2) pacing development of required data base with development o 

medically unacceptable componants. 


D. OfMER APPROPRIATION FUNDS: Not applicable. 


E. DETAILED BACKGROUND AND DESCRIP : One objective le tg maimtn in soldier effectiveness in any combat environment. This in- 
cludes developing improved preventis bein iques and trad tumat meticslas for diseases produced by environmental extremes. Research 
targets include but are not limited f {li @efinition of rumples aac iepneental stress effects on the human body, and (2) defini- 
tion of physical fitness requirements to ment envirormamtal stress, A new (FY 76) objective is protection of the munitions wrk- 
force exposed to Army-unique or Army-talarant chemicals affecting health. Targets inclule new compounds considered for inclusion 
in new smokes and obscurants, compounds muh as nitroglyoarins showing evicence of occupational harm potentially leading to costly 
compensation litigation, and compaamiis wemilting from saeufsct=re of other mun it ions. 


FP. RELATED ACTIVITIES: Progras wlemerts/pro jects 6 11 .02.A/BS06, Military Environmental Stress; 6.11.02.A/B91, Research on 
Military Injuries; 6. 11 .02.A/BS04, Identification and Health Effects of Military Pollutioa, and 6.27.20.A/A835, Military 
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Program Element: #6.27.77.A “Title: Military Environmental Stress 


DoD Mission Area: #131 - Medicine and Life Science Budget Activity: #1 - Techno Base 


Environmental Quality. These elements share many common technologies, but <he problems they address differ widely. Technology 
transfer is accomplished by study groups and work shops, both in-house and intra-service. 


G. WORK PERFORMED BY: About 96% of the work is performed in-house at the US Army Research Institute of Envirormental Medicine, 
Natick, MA; Walter Reed Army Institute of Pesearch, Washington, DC; US Army Medical Bioengineering R&D Laboratory, Fort Detrick, MD 
and Chemical Systems Laboratory, Aberdeen Proving Ground, MD. Total contract funds are $101,000. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: Dose-response curves in rats suggested that working to exhaustion lowers the threshold 
for heat stroke mortality and cellular injury; rapid change in Fkvy serum enzymes and electrolytes are grave prognestic indicators. 
It was determined that groups of heat sensitive and heat resistant animals could be identified. vork-related factors oontribeting 
to an increased rate of heat stroke mortality at low thermal loads were evaluated. Women entering the Army were fovrd to have 25% 
less stamina and 25-50% less muscle ctrength fitness. Lower fitness in women is due largely to higher body fat content and not to 
infericr quality of muscle. Women showed improvement in fitness when given male training programs, Treatment and evaluation of 
casualties under cold weather ccnditions resulted in recommendations to modify doctrine for structure, equipment, and training. 
Preliminary work was completed on assessment of methods to improve peripheral circulation during and following cold stress. Mild 
dehydration was shown to increase the likelihood of cold injury. Studies of self-paced mobility over snow led to a predictor of 
troop mobility as a function of snow depth. Studies were begun with reprogrammed funds to determine standards for soldier per- 
formance and health and environment effects of candidate smoke obscurant components. 


2. FY 1976 Program: Previous results established dose-response curves for heat-induced mortality based on time and intensity 
of body heating. Current results indicate prehydration and adequate plasma volume replacement during heat exposure can forestal> 
acute lethal hyperthermia. Efforts are directed toward elucidating the biophysical, physiological, and biochemical bases for these 
results; determine physical fitress requirements for entry into service and job qualifications; continue investigations on arm 
exercise >s a method of hand rewarming; assess conditional methods for inducing peripheral vasodilation in the cold; assess the 
effects of cold air breathing on respiratory mechanics with human subjects; perform field epidemiologic studies during winter 
exercise Empire Glacier (Fort Drum, NY) and Jack Frost (Fort Wainwright, AK); evaluate hyperthermic pig model; study fiuid therapy 
for hypothermics; evaluate existing hearing protection devices for the M198 cannon: explore indices by which susceptibility or 
resistance to debilitating effects of acute high-altitude exposure can be determined; test current doctrine on water requirements 
for operations in hot environments: study perfecrmance degradation and heat stress incurred by armored vehicle crewmen in hot en- 
vironments; develop method of prediction of unit mission performance requirements and a prospective health effect assessment of 
smoke and obscurants components; and continue establishment of toxicological data base for occupational standards for exposure to 
military chemicals. 


3. FY 1979 Planned Program: Reflects increased emphasis on areas of FY 78 research results that prove to be of greatest inm- 
portance to operational requirements. Studies in the wajor research areas of military performance, human adaptations to climate 
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“program Element: 96.27.77.A Title: Military Environmental Stress 
D@® Mission Area: #131 - Medicine and Life Scie Budget Activity: #1 - Technology Base 


and related stress, biophysics of clothing, and the pathophysiology of envirorment-induced disease will continue, as will sustained 
analysis of physiology of physical training. Major activities will begin for aiding the establishment of criteria and standards 
“ox exposure to smoke/obecurant and wanitions chemicals to include the training and manufacturing environments. 


4. FY 1980 Planned Program Specific targeta for FY 80 will depend un reeults generated during FY 79 and FY @0. Long-term 


—— 


toxicological studies started in FY 79 will continue for occupational standards for chemical exposures. 


S$. Program to Completion Thies in a continuing prograa. 


FY 1979 RDTE CONGRESSIONAI. DESCRIPTIVE SUMMARY 


Program Element: #6.27.78.A Title: Combat Medical Materiel 


#131 - Medicine and Life Scienc Budget: #1 - Techrology Base 


$ in thousands 
Total 
FY 1977 FY 1978 FY 1979 FY 1980 Addit‘onal Estimated 


Actual Estimate tstimate Estimate to Completion Costs 
TOTAL FOR fPROCRAM ELEMENT 3272 1402 1531 1628 Continuing Not Applicable 


A838 Combat Medical Materiel 1272 1402 1531 1628 Continuing Noc Applicable 


B. BRIEF DESCkIPTION OF ELEMENT AND MISSION NEED: Development of medical equipment required to support the health care delivery 
system in the field and under combat conditions. 


C. BASIS FoR FY 1979 RDTE UEST: Continue and increase effort# Lu frien en febrile mew perce equipment based on 
results of requirements identified by field pharmacy study; i.e., commmiceticna, quality control, amd Weng distribution equip- 
ment. Technical, operaticnal, and practica’ evaluations of steriliuation equipment wil) te usilertehem, & @ignificant second- 
ary effort will be made to modify present equipment and disseminate tafliraation te Pleld tt, retell to improve their 
existing sterilization equipment, techniques, and procedures. Further deve lepeeet ef fart wil) Iocas om whale body disgroatic 
and recording systems, field dental equipment, and water: purification aviteme, 

1. OTnee —T 

g& | Qa) A reliable and efficient casualty treatment systcr during wartime is essential to 
minis tombet atrength., Ductrine for modern warfare and new weapon developmenta increased the problems and complexity of 
tinghen(ag anf treaniog Jarge saskere cf combat injuries. This requires an aggressive experimental research effort to develop 
net el ieprered aaiical field equdpmant to provide quality medical care to tue soldier in the field. This program will develop 
Helé eeticel eqelpweet in ereme suck on laboratory determinations, dental operating sets, sterilization of supplies, whole tody 
o-Fay, Pearmece, #72 wnenieation, Insect detection and control, field sanitation, and patient handling. 


F. RELATED ACTIVITIES: There is no duplication of effort in this Program element. Related studies are performed under Progran 
Elements Frojecits 6.37.32.A/83€, Combat Medical Materiel and 6.47.17.A/832, Combat Medical Materiel. 


~ 


Program Element: 4#6.27.78.A Title: Combat Medical Materiel 


DoD Mission Area: #131 - Medicine and Life Sciences Budget Activity:_ #1 - Technolo 


G. WORK PERFORMED BY: Fifty-four percent of the work is performed in-house at the US Army Medical Bioengineering Research 
and Development laboratory, fort Detrick, MD. Forty-six percent is performed by major extramural contracts ct the Castile 
Coapany, Rochester, NY: University of Californta, Berkeley, CA: Migh Voltage Fr@irecring, Incorporated, Burlington, MA; 
Oyticnl Sciences Group, San Rafacl, CA: and the United Staten Department of Agriculture Research Laboratory, Gainesville, 
FL. There is a total of aix contracts, which constitute $645,000. 


B. PROGPAM ACCOMPLISUMENTS AND FUTURE PROGRAMS: 


l. 7 and Prior Accomplisiments; A prototype Automated Ophthalmic Refraction System vas installed and tested at 
Letterman Acwy Medical Center. Tests demonstrated the feasibility of providing optical prescriptions for 90-96Z of che ailitary 
populating. & prototype instrument for Objective and Automated Measurement of Visual Acuity was successfully utilized in 4 test 
envirnmrnt mi Letterman Army Medical Center. A contract was formalized on the Army Life Support Power System for Enviromental 
Contra af: famualty Holding and Evacuation Bags to continue development of a heat source. A requiresent doc'ment has been 
initimced mu the Field Clinical Analysis System. Tevelopment actions for a Field Dental Compressor—Dehydrator Denta)] Operating 
and Tremiment Snit, and Light/Tray/Stool Unit were completed and progressed into engineering development. Feasibility investi- 
gation of alternative items of modular cabinetry for a "family" of dental sels was completed, materiel concept for a self- 
contained, electrically powered field dental operating unit was approved and fabricatidn of an experimental prototype was initi- 
ated. Gparafieonal testing w2s conducted on a second generation prototype of the Pulsed Water Pressure Device for Arm and Hand 
Washing at tim US Army Institute of Dental Research. Prototype fabrication of 211 processing equipment completed and delivered 
under «xpluratory developwent to corclude Phase II of the Field Sterilization Study. The equipment (a power supply for heating 
the cuswaliy evacuation bag) provided by Energy Systcms Incorporated, was evaluated at the Army Natick Recearch and Development 
Commmd anid the US Army Medical Bioengineering Research and Development Laboratory. Satisfactory evaluation of the equipment 
tndicwted that developmental efforts should be continued to further adapt it for Army use. 


2. FY 1978 Program: Prototypes of the field sterilization equipment will be evaluated for guidance in advanced development. 
Field valuation of prototype pharmacy equipment will. be initisted in the combat support horpital. Testing of a field operating 
unit and field dental chair will be completed. Prototypes of the Military Carbon Dioxide Analysis System for detection of hidden 
insect infestation and ultralow volume nozzles for delivery of insecticides will be completed. Evaluation of new wedical shelters 


will be conducted. 


3. FY 1979 Planned Program : Field pharmacy equipment vill be designed and fabricated based on requirements identified by 
the Field Pharmac~ Study; i.e., ccamunication, quality control, and drug distribution equipment. Technical, operational, ani 
practicability evaluatiors of sterilizing equipeaent will be executed. A significant secondary effort will te modification and 
diseemination of information essential to the improvement of existing sterilizing equipment, techniques and procedures to insure 
effective sterilization capabilities in the field. 


Program Element: #6.27.78.A Title: Combat Medical Materie} ae 


DoD Miesion Area: #131 - Medicine and Life Scienc Budget Activity: #] - Technology Base 


4. FY 1980 Planned Program: Feasibility studien and fabrication of experimental protstypes of proposed, new, and improved 
medicel, «nd. veterfeary materiel will be initiated in accordance with mission objectives and fund availability. A field clinical 
analysis system of rugged modules designed to provide vital blood gas, electrolyte ard blood chemistry data at the pre-operative 
and post-operative patient maintenance sites at field treatment facilities will be fabricated. 


5. Program to Completion: This is a continuing program. 


FY 1979 RDTE CONGRESSIOWAL DESCRIPTIVE SUMMARY 


Program Element: #6.27.79.A Title: Te 
DoD Minafon Area: Gish = Mobility and Logistics Technology Bulger Activity: 


os 


A. RKSUURCES (PROJECT LIST UNG) : 


Project Y 1977 FY 1978 FY 1979 FY 1980 Additional Estimated 
Number Title Actual Eetinate Estimate Estimate xo Completion Costs 
TOTAL FOR PROGRAM ELEMENT 450 $05 435 700 Continuing Not Applicable 


AH-62 Test, Measurement, and 450 505 ‘ 435 700 Continuing Mot Applicable 
Diagnestic Technology 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The program develops new testing and diagnostic techniques and methodologies 
in order to simplify logistical sspport requirements for Army weapon systems. The present proliferation and lack of commonality 
within commodity oriented test, measurement, and diagnostic equipment has placed a burden, on the Army in logistics and training. 
The proliferation of makes and models of equipment increases the requirement for personnel ir the highly skilled disciplines 
related to testing, diagnosis, acd fault isolation. The basic objectives are to provide the technology base to meet this 

need, to reduce incorrect diagnosis and unnecessary repairs, reduce diagnostic manpower requirements, and reduce coets of 


test equipment. 


C. BASIS FOR FY 1979 POTE REQUEST: Provide for the daternal and contractusl efforts for the continuation of the test criteria 
and test methodology for cost effective Built in Test for Army computers. Continue internal efforts to evaluste advanced signal 
analysis measurement techniques for spread spectrum, electro-optical, and pneumatic devices, and techriques to implement micro- 
programmable processors. 


D. OTHER APPROPRIATION FUNDS: Not spplicable. 


: : The objective of the test weasurement and diagnostic equipment technology program is to 
develop new testing techniques and equipments which will reduce the number of different test equipments and skills required at all 
levels of maimtenance. Major effort is directed toward the eliminatica of the need for most spplicatioa-peculiar dedicated test 
equipment. New test, measurement, end diagnostic equipment will provide the Army with the capability to diagnose faults aad 
isolate defects without tear-down. The test, measurement, snd diagnostic equipment being developed will afford more efficient 
means of detecting equipment defects with greater accuracy, thereby offeetting the shortage of skilled manpower. The ultimate 
benefits to be derived from this program will be manifested in Cims-to-mciatain and cost savings. 
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Program Element: #6.27.79.A Title: Test, Measurement, and Diagnostic 
DoD Mission Area: #154 - Mobility and Logistics Technolo Budget Activity: #1 - Technology Base 


F. RELATED ACTIVITIES: Program Elemente 6.37.48.A (Automatic Test Equipment) and 6.47.46.A (Automatic Test Support Systema) 
provide the Advanced and Engineering Development, respectively for work started in this program. 


G. WORK PERFORMEL SY: The in-house and contract monitoring work is performed by che US Army Conmunications Res2arch and 
Development Command, Fort Monmouth, NJ. Contractors participating in the program include: E-Systems, Falls Church, VA; 
Booz-Allen, Tinton Falls, NJ; Emerson Electric Company, St. Louis, MO; Dynamic Sciences International, Inc., Van Nuys, CA; 
Research Triangle Institute, Research Triangle Park, NC. 


H. PRCGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


lishments: Successfully demonstrated a feasibility model of a modularized, microprocessor-based 
teat syetem with its own software operating systems and an arbitrary waveform generator which responds to e programmable digital 
information generated by the systems’ 16-bit microprocessor. This technique will be used in the Contact and Repair Test Equ! :ment 
for use by repairmen at the lower levels of maintenance. Coupleted technological forecast to determine the fepact of future 
systems’ technology and design trends on projected test, measurement, and diagnostic equipment requirements for the Field Amy in 
the 1985 co 2000 time frame. Participated in major Defense Science Board Study on the use of off-the-shelf electronic test 
equipment to reduce costs, shorten lcadctimes, assure reliability, and simplify logistics. 


Pad 
2. FY 1978 Program: Ccuplete systems' definition of the Contact and Repair Test Equipment program and finalize 
specifications in prepararion for the Advanced Development phase. The Contact and Repair Test Equipment is a micro-processor 
controlled, portable automatic tester that provides stimuli, measurement, and testing capabilities. It will be a family of 


automatic testers used to support a variety of Army systems at the organization and direct support levels of maintenance. Develop 
test design methods and criteria to identify faulty large scale integrated circuits with high confidence and minimum detectiou 
time, in a field maintenance environment. Initiate Built-in-Test techniques for standard modules of high density computer systems 
by partitioning Ruilt-in-Test into functional celis. There functional cells- will be implemented along with new microcircutt 
technologies. Contractual efforts on a Test Program Sets cost study, aud analysis and conceptualizaticn in the areas of Bufld- 


in-Test will be completed. 


3. FY 1979 Pianned Program: For computer technology Built-in-Test: Continue to develop at.d demonstrate the fessibilitcy of 
providing Built-in-Test for microcomputers/microprocessors in computer eystem applications. Techniques, hardvare, and software 
will be defined and an analysis will be conducted to determine their relative effectiveness. A generalized concept of applying 
Built-in-Test to computer technology will be developed. For Built-in-Test Figure of Merit: Continue to develop methodology 
modeling techniques for assessing the quality of built-in-test designe for specific applications. This effort will define the 
various elements which comprise a Figure of Merit and will address the techniques for evaluating the fault detection capability 
of the Built-in-Test design. The decrease in FY 1979 funds is due to decreased contractual effort. 
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Program Element: §6.27.79.A Title: Test, deasurement, and Di 
DoD Mission Area: #154 - Mob{lit Budget Activity: #1 - fechnology Base 


&. FY 1980 Planned Program: The program to develop Computer Technology Built-in-Test wi?) te ‘ompleted. New efforts 
will be initiated to study and anelyze advanced signal analysis and measurement techniques, and to develop algorithms for 
cheir implementation. Additional work will be conducted on microprogramable processors to detersine the applicability of 
establishing designs ior mi:rochipe or modules to directly execute key verbs of higher order level languages. 


5. Program to Co : This is a continuing progran. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Proyram Element: & 6.27.80.A Title: Medical Systems tn Chemical Defense 


Dod Mission Area: # 135 = Chemical Biological Warfare Budget Activity: # 1 - Techiolery Base 
Techno loyy Base 


A. RES 1URCES (PROJECT LISTING) ($_ in thousands) : 
Total 


Pro ject ry 1978 1979 FY 1980 adit lonal Estimated 
Number Title Estimate Est imate Estimate to Completion Costs 
TOIAL rOR PROGRAM ELEMENT Q 1800 3600 Continuing Not Applicable 


A843 Medical Systems in Chemical Defense 0 0 1800 3600 Continuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: In response to ths threat of chemical agents, program is directed toward the 
development of (*) medical systems for prevention and therapy of combined chemical werfare conventional injuries, ané@ (2) a rapid 
casualty evaluation system. ‘The threat of nuclear weapons requires development of mans for treatment or prophylaxis against the 


effects of ionizing radiation. 


C. BASIS FOR FY 1979 KOTE REQUEST: The protection or rapid treatment of military personne] exposed to an environment in which 
combine-! chemical /radiation and conventional iniuries may be sustained requires the developiment of medical systems to ccpe with 
these contingencies. This new program is designed to address thc se problems. 


D. OTHER APPROPRIATION FUNDS: Not applicable. 


E. DETALLED BACKGROUND AND DESCRIPTION: The program to be initiated in FY 79 has as its objectives to minimize troop vulnerabil- 
ity by providing means for col lective prevention and collective therapy of multiple ayents with a compound effort an) to develop 
medical systems to employ these means to protect, treat, and to evaluate casualties resulting from exposure to the broad range of 
chemical warfare agents at each echelon of medical treatment. This program ts essential to minimize chemical casuaities and to 
return soldiers to duty as far forward and as fast as possible, thus reducing drain on combat resources. Development will also 
reduce combat service support presently required for handling such casualties. Also in FY 79, a small program will be init iated 
with the objective of reducing radiation morbidity. 


F. RELATED ACTIVITIES: Work under program eclement/project 6.27.34.A/H26, Medical Defense Against Chemical Agents, which is also 
responding to the threat of chemical’ warfare, focuses on individual rather than collective prevention and therapy. Studies per- 
formed under this pruject are closely ceordirated with those being performed under program element/project 6.27.80.A/A843, Medical 
Systems in Chemical Defense. No other research is conducted on medical defense against nuclear radiation. The ionizing radia- 
tion program plans have been coordinated with the Deputy Director of the Armed Forces Radiobiology Research Institute. 
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Program Zlement: #6.27.80.4 Title: Medical Systems in Chenical Defense 


Dov Mission Area: £135 - Chemical Biological Warfa Budget Activity: ¢1 - Technology Base 
Technology Base 


. WORK @EZRFORI@D BY: In-house work in performed at tie Walter Reed Arny Institute of Research, Washington, DC. 


ROCMAM ACCOMMLISHMENTS AND FUTURE PROGRAMS: 


ce Oe a eee OS ee eae Ome cae: 


FY 1977 and Prior Accomplishments: Net Applicable. 
. FY 1978 Program: Not Applicable. 


. FY 1979 Planned Program: vevelop a casualty evaluation system that will allow rapid triage with aiaimum personnel 
resources. Perfors preclinical testing of disercaprol ophthalmic ointment formulation for use in mustard/lewisite treatment. 
Investigate systems for medical treatment of casualties that have a combined chemical and conventional injury. Evaluate presently 
available collection protection filter systems in various field medical t:eatment facilities and provide recommendations to the 
US Army Health Services Command. Evaluate stete-of-the-ert in prevention of chemical casualties. Develop rescerch strategy. 
Focus ionizing radiation research on recent state-of-the-art edvances in arug formulation and developzent which indicate the 
potential for entiradiation chemoprophylaxis. Specific efforte vill include the reformulation of prom’sing drugs ad conduct of 
feszibility studies. 7 


4. FY 1980 Planned Program: Advance cacualty evaluation system and dizercaprol ophthalmic ointment. Continue coubined 
injury studies, with addition of different chemical agents. Develop research strategy (1) to design a respiratory resuscitation 
system for large nustere of casualtits and (2) to prevent chemical casualties, with emphasis on combined agents. Initiste 
evalustion of protective creams and ointments for feasibility es skin protection against chanical agents. The FY 79 ionizing 
rediation efforts vill permit simulation to determine potential benefite fir we as a radiation protective cospound in troops 
exposed to varying levels of radiation. . 


5. PF etion: This is e« continuing program. 
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Program Element: $6.27.81.A Title: Military Ene Technology 
Don Mission Area: $153 Military Engineering Technology Bese Budget Activity: =Technology Base 


E. DeTAII2D BACKGROUND AND DESCRIPTION: Thin progcam addresses the faguiramat to reduce energy consumption, to minimize the 
ingact on Army Operations of the Increasing costs of fuel and the decreasing mailability of petroleus products and natural 
qau for une in Acay toatallations. The proyrea thrust is to evaluate tschnalogy being develcped by the Departmnt of Energy 
(WOH) awl the civilian sector, adapt those applicable to the Aray thecungi perfcemance and procucesent apecificat ions end to 
develop analytical methods ant managesent techniques so that local ongineets, Installation commanders and Departsent of the 
Acwy can assess alternatives, develop long range plans, assist in determining policy, establish requirements, set realistic 
goals and determine investwent priorities. The level of funding is mxieat comm idering the $560 million per year Army facility 
energy bill that is projected to increase anmally. 


Engineering Technology (CERL). 
G. WORK PERFORMED BY: Approximately 55% of project funds are used for in-house effort at the Construct icn Engineering 
Research Laboratory with participation by the Pacility Engineer Support Agency, Ft. Belvoir, VA, and che Cold Regions Resear) 
and Engineering Laboratory, Hanover, NH. Contractors will be selected ai a later date. 
B. PROGRAM ACOOMPLISHMENT AND FUTURE PROGRNS: 

1. FY 1977 and Prior Accomplishment: Not Applicable. 

2. FY_1978 Program: Not Applicable. 
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Program Element: #6.27.81.A 
DoD Mission Area: $153 Mili 


for economic boiler conversion to coal and evaluate use of fluidized boilers and coal gassification systems for Army 
installations, (6) publish a report on the economic analysis end acceptance evaluation system for solar heating and cooling 
systems, (7) complete analysis and report on energy consumption and priorities for all Army facilities =<cept hospitals and 
industrial plants, (8) field test automated operation of the Arny develqped instal lation-wide Energy Consanption, Reporting 
and Analysis System (BCRAS), (9) initiate study of requirements for dbase camp utility systems using non-tactical generators. 
$788 thousand was peogramed for energy in PE 6.27.31.AT41, Military Facilities Engineering Technology, in F¥ 1978. The $2206 
thousand increase in funds will permit initiation of new projects in waste heat recovery, control of peak electrical demand, 
and improvement of boiler plant efficiency and complete HVAC (heating, ventilating and air conditioning) and coal technology 
work postponed from the FY 1978 planned program. The research in FY 1979 wil] involve 17 professional and 6 support 


personnel. 


4. FY 1980 Pla Progeam: Scheduled accomplishments include the following: (1) complete validation of the biiidiimg ttermnl 
load analysis. co@puter program, publish guidelines on application and user manual, (2) complete the performance specifications 
for advanced technology micro~processor base automated energy control system, (3) publish performance specifications [ot aa 
of new tectnplogy HVAC. systems in retrofit and new construction, (4) complete the development of conversion criteria fia mm 
of coal in existing boiler systems, (5) complete the acceptance evaluation system for Aray waste-derived fuel syste, (8) 
complete validation of ECRAS, develop plan for full implementation on all Army installations, (7) establish Energy 
Conservation Analysis Center for the Army, (8) complete energy requirement profile for reste sites manned by the Army, {Fi 
deronstrate feasible technology developed in Department of Energy and private sector for econanical use cf non-tacticul 
generators at Army base camps. The research in FY 1988 will involve 19 professional and 7 support persoisel. 


5. PROGRAA TO COMPLETION: This is a contiming program. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.31.02.A Title: Materials Scsle-Up/Structures Demonstration 
DoD Mission Area: #241 - Material and Structures Budget Activity: 2 - Advanced Technology Develo 


Total 
Project FY 1977 YY 1978 Additional Estimated 
Nuaber Title Actual Esatimete to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 1152 2382 Continuing Not Applicable 


D071 Materials Scale-Up/Structures i152 2382 Continuing Not Applicable 
Demonstration 


spall generated by anti-araor munitions; le 
and high maintenaoce/operations costs of sivanced helicopter dttes 
high strength/modulus - lightweight materials, 


C. BASIS FOR FY 1979 RDTE EST: New major programs will be initiated to scale-up, evaluate and fully demonstrate performance, 
realiability, maintainability, and cost effectiveness of advanced gear, bearing, drive shaft, and transmission reinforcement 
materials for Arey helicopter drive train systems and of powdered metals compositions and alloys for cores of advanced high density 
penetrator wunitions. Programs will be continued to evaluate and demonstrate effectiveness of scaled-up components for portable 
bridging, spall suppression liner materials combinations for ground combat vehicles, and of coatings and coating techaiques for 
lining gun berreJs to significantly reduce erosion problems and entend gun tube life. 
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Program Element: #6.31.02.A Title: Materials Scale-Up/Structures Demonstration 
DoD Mission Area: #241 —- Material and Structures Budget Activity: #2 - Advanced Technology Development 


D. OTHER APPROPRATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRIPTION: Knowledge is being continually produced through exploratory development on new meterials, 
new materfals apecifications and characterization of new aaterials in specimen configurations. A critical gap exists between the 
knowledge of these new materials in specimen configuratious and the knowledge required for use of advanced new material in 
engineering development of Army weapon systems. This pro-rem to fill that gap, was initiated late in FY 1976 with the objective 
of fully characterizing advanced materials in geometric s!apes used in Army systems to avoid cost overruns in engineering 
developmenc; prove superiority of advanced material by corpetitive evaluation to avoid poor materials choices in wea; on system 
development; fabricate scaled prototypes from advanced materials to miniuize scale-up surprises; and to desonstrate cost 
effectiveness of advanced materizis hardware to minimize cost overruns. 


FY. RELATED ACTIVITIES: The Air Force, Navy, other Government agencies and allied nations have enalogous programs. Although 
similar in approach, these programs differ greatly in «mphasis placed on materials advanced development for specific hardware 
applications. Coordination within the Department of Defense is achieved through bieanial update of the Materials Technology 
Coordinating Paper and meetings of the Office of the Deputy Under Secretary foc Defense Research and Engineering's ad hoc Services 
Materials Laboratories Council. Coordination with the non-military federal agencies is effected through participation in activities 
of the National Materfals Advisory Board of the National Academy of Sciences -- National Academy of Engineering, and the Federal 
Council om Science and Technology - Committee on Materials. International coordination is effected through participation in 

the Technical Cooperation Progras with Australia, Canada, New Zealand, and the United Kingdom and the Structures and 

Materials Panel of the Advisory Group for Aerospace Research and Development of the North Atlantic Treaty Organization. 


G. WORK PERFORMFD BY: In FY 1979, it is planned to accomplish approximately 50 percent of the work in-house at the US Arpy 
Materials and Mechanics Research Center, Watertown, MA; US Army Mobility Research and Development Command, Fort Belvoir, VA, 
and Army Armement Research and Development Command, Dover, NJ. Typical contractors are GTE/Sylvania, Towanda, PA; Lawrence 

Radiation Laboratory, Livermore, CA; Fiber Materials, Inc., Biddeford, MA; and Boeing Aircraft, Philadelphia, PA. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY_1977 and Prior Accouplishments: Structural foams, that ere lightweight, stress free and less costly than ~etals, provide 
insulative and damping qualities and exhibit high stiffness and strength-to-weight rations, were scaled-up as ammunition pallets, 
track shoe components and for the pointing and stabilization element of the mini-Remotely Piloted Vehicle. Commercial ammunition 
pallets and prototype track shoes were evaluated. As a result of Army development of polyphosphazene fluoroelastomers, work was 
conducted to fabricate and evaluate gaskets, obturator pads and coated fabric for shelters. Oriented and poled polyvinylidene 
fluoride films were scaled-up and evaluated for sensors. Prototype microphones, strain gauges and a pulse measurement device 
were fabricated using these films as sensors. Work to design and fabricate refractory coated gun liners for alleviating barrel 
erosion problems resulted i the successful plating of 105m M68 barrels. Work to upgrade erosion resistance o gas turbine 
compressor components by the application of e nickle carbonitride coating was completed. Noise and vibration of the CH-47 heli- 


opter’s lower transeiasion housing was reduced by bonding scaled-up doubler plates to selected locations on the hous ing. 
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Program Element: /6.32.,01.A Titie: Aircraft Power Plants and Pr ; 
DoD Mission Area: $233 - Aircraft Propulsion Technoio Budget Activity: #2 - Advanced Technology Development 


2. FY 1978 Program: Continue the 800 shaft horsepower (SHP) Advanced Technology Demonstrator Engine (ATDE) program with the 
two selected contractors, AVCO Lycoming and Detroit Diesel Allison (DDA). Progrom goals are to deaonstrate significant improve- 
ments in engine performance (reduction of specific fuel consumption by 20 percent and increase in specific horsepower of 25-35 
percent) with improvements in reliability, maintainability, and survivability characteristics as compared to current engines in 
this class, while offering potential for a substantia! reduction in production cost. Detailed plans for the 800 SHP ATDE program 
and other engine related new starts for each year are described in the Congressional Dencriptive Summary for project D447, 
Dewonstretor Engines. Continue the Advanced Transsission Component program designed to acquire the technology for 20 percent 
weight end cost reductions, 100 percent increase in life, and improvements in vulnerability and survivability of critical 
components intended to enter engineering development for an advanced helicopter transmisssion in the 1980's. 


3. FY 1979 Planned Program: Each 800 SHP Advanced Technology Demonstrator Engine contractor will compsete all detail design 
analysis, hardvare fabrication and component rig testing. Th; large increase in funding is due to minimal funding in FY 1978 and 
the need for major hardware procurement and extensive testing in FY 1979 in the ATDE program. 


4. FY 1980 Plesncd Prcgram: Each 800 horsepower ATDE contractor will complete development testing of the engine and initiate 
the final cemonstration testing. The Advanced Transmission Component program will continue with integration of components proved 
succese# ful in expioratory development. A program to demonstrate the use uf a spring-type, advanced, overrunning clutch in a 
current aircraft drive system will be initiated. This clutch promises reduced weight and improved reliability compared to 
existing clutches. Design and analysis of a free-planet transmission for installation in a light or medium helicopter and efforte 


to validate significant reductions in transmission noise will be initiated. 


5. Program to Comletion: This program is continuing. 


FY 1979 RDTE CONGRESSIONAL DES! 


Project: #D447 Title: Demonstrator Engipes 
Program Element:  #6.32.01.A Title: Aircraft Power "lants and Prcpulsior 


DoD Misston Area: #233 - Aircraft Propulsion Technolo Budget Activity: 


turbomichinery components through teats of gas generators and engines. The program provides for design, fabrication, and testing 
of advanced propulsion systems. Advanced component technolog> from Aray exploratory developmert and other Government and company- 
sponsored progress will be applie2 .o advanced gas generators and engines in demonstraiion and validation tests. Primary emphasis 
will be placed on those areas that will benefit near-term aircraft development programs. Complete engine eubsysteas are integrated 
ani tested under the Advanced Technology Demonstrator Engine (ATDE) program. 


A. DETAILED BACKGROUND AND DESCRIPTION: The objective of thie project fe to demonstrate the integration and potential of advanced 


B. REL*:20 ACTIVITIES: Mutual exchanges of information occur with the United States Air Force, the United States Navy, and 
Nationzl Aeronautics and Space Administration. Agencies are advised of program progress by semi-annual meetings, a Tri-Service 
Aircraft Propulsion Technology Coordinating Paper, an informal Tri-Service Coordination Group, and visits to industry. Related 
‘Program Zlements are 6.11.02, Air Mobility; 6.22.09.A, Aeronautical Technology; and 6.42.06, Utility Tactical Transport Aircraft 
System (T1700 Engine Project). 


C. WORKED PERFORMED BY: Detroit Diesel Allison Division, General Motors Corporation, Indianapolis, IN; and AVCO Lycoming Engine 
Group, Stratford, CT. The program is the responsibility of the Applied Technology Laboratory, US Army Research and Technology 
Laboratorie: (AVRADCOM), Fort Eustis, VA. 


D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: Tws successful efforts that have been completed were the 1500 shaft horsepower (SHP) 
Demonstrator Engine program and the Smail Turbine Advanced Gas Generator (STAGG) program. The 1500 SHP Demonstrator Engine program 
identified the capabilities and limitations of an engine in that size clase and hes since transitioned through ful! engineering de- 
velopment as the 1700 ongine which is the power plant for the Army's UH-60A BLACK HAWK helicupter and AH-64 Advanced Attack Heli- 
copter (AAH). During 1977, the Navy selected a derivative of the T700 engine for the Light Airborne Multi-Purpose System (LAMPS) 
MK III (SH-60B) helicopter. In reviewing the Army's future propulsion needs it has been determined that the greatest improvement 
in f.ture aircraft systems can be realized through technology verification in an encine of approximately 800 SHP. Progress under 
the 8CO SHP Advanced Technology Demonstrator Engine program included awarding two contracts, effective 1 February 1977. Efforts 
to dute include preliminary configuration design, initiation of detail design, compovent rig testing, and completion of mock-ups 
to be used as engiueering design tools. The 800 horsepower ATDE will be the world's most sdvanced turboshaft engine in the 400 
to 1000 horsepower class. 


Project: €D447 Title: 
Program Element: #6.32.01.A Title: 
DoD Misaion Area: #233 - Aircraft Propulsion Technolo 


2. FY 1978 Program: Continue the 800 shaft horsepower Advanced Technology Demonstrator Engine (ATDE) program wit’ the two 
selected contractors, ACO Lycoming and Detroit Diesel Allison (DDA). Program goals are to demonstrate significant improvements 
in engine performance (reduction of specific fuel consumption by 20 percent and increase in specific horsepower of 25-35 percent) 
with improvements in reliability, maintainability, and survivability charact2®:istics as compared to current engines in this class, 
while offering potential for a substantial reduction in production cost. Each contractor will complete preliminary design efforts 
and continue detail design analysis with the objective of providing detail drawings for hardware fabrication and procurement. 
Component test and evaluation will continue using ATDE configured hardware to obtain performance and mechanical integrity data. 
Preliminary gas generator testing was initiated in the first quacter of the year to verify initial design concepts. 


3. FY 1979 Planned Program: Each 800 horsepower ATDE contractor will complete all detail design analysis and hardware 
fabrication. Hardware modifications will b- accomplished as required. Component rig testing will be compleced with the option of 
additional testing available-if required to substantiate performance or mechanical integrity. Gas generator testing will be 
initiated and completed (with option for additional testing as required) using fina! design ATDE hardware. Full engine development 
testing will be initiated in mid-year with the objectives of defining baseline performance and substantiating mechanical design. 
Ice and enow environment tests of a T700 engine inlet particle separator will be conducted at the environmental test ‘facility, 
Eglin Air Force Base, FL. The large increase in funding is due to minimal funding in FY 1978 and the need for major hardware 


procurement and extensive testing in FY 1979 in the ATDE program. 


4. FY 198C Planned Program: Each 800 horsepower ATDE contractor will ccuplete development testing of the ergine and initiate 
the final demonstration testing to incJude low cycle fatigue, sand and dust ingestion, perfurmance, iniet temperature distortion, 
and exhaust emissions. Approximately 800 houre of engine testing and 3000 hours of component testing will be accumulated by the 


end of FY 1980. A maintainability teardown demonstration will be conducted during the fourth quarter of the year. Draft final 
reports will also be initiated. Contracts will be {nitiated for the development and testing in an engine environment of thermaliy- 
controlled turbine shrouds. These shrouds promise to reduce leakage, thus improving engine efficiency. Contracts will be initilat- 
ed to design, fabricate, and dcemonstraté in a gas generator the aerodynami¢ performance and mechanical reliability of a qoled, 
radial-flow turbine. This turbine promises a significant increase in efficiency compared to existing axial-flow turbines for the 
amaller size engine of interest tc the Army. 


5. Program to Comletion: This program is continuing. 


) Project: #D447 Title: Demonstrator Engines 
Program Element: #46.32.01.A Title: Aircraft Power 
DoD Mission Area: #233 - Aircraft Propulsion Technology Budget Activity: §2 - Advanced Technology Development 


6. Major Milestones: 
Advanced Teclinology Demonstrator Engina Milestones Piacal Year 


Complete prelimincry design of both AGO sheft horsepower engines 1978 
Initiate ges generator testing ac 1978 
Complexe detatl design, ealysis, and hardware fabrication 1979 
Complete gas generator testing 1979 
Initiete test of complete engine 1979 
Complete development testing and ‘nitiate demonstration testing 1980 
Complete maintainability tesrdown test and demonstration testing 31980 


* 7. Resources ($ in thousands) : 


Total 
FY 1978 Additional Estimated 


Eee peace to Completion Cost 


RDYE,A: Funds Contiauing Not Applicable 


FY 1979 RDTE CONGRESSIOKAL DESCRIPTIVE SUMMARY 


ee a ne 


Program Element: #6.32.06.« Title: Aircraft W 
DoD Miseien Area: #235 - Guns and Related Technelo: Budget Activity: 


A. RESOURCES (PINJECT LISTING): ($ in chousande) 


Project FY 1977 rr 1978 WY 1979 Additional . Mutimeted 
Nuaber Ticle Actual Eotinate Estimate £2 Com letton Costs 
TOTAL FSR PROGRAM ELL ET 2082 1577 Continuing Aot applicable 


DR62 Aircraft Rocket fyze Weapons 602 0 Not Applicable Not Applicable 
0043 Aircraft Weapoas Fire 

Cont rol 1341 835 1375 Continuing Mot Applicable 
D044 A.rcraft Gun Type Weapons 19 742 0 Not Applicable Wot Applicable 


“3B. BRIEF MESCRISTION OF ELYMENT SION NEED: This program supports the advanced developmert end testing of new aircraft 
weapoaization subsystems (excluding missiles) and provides data to support engineering development of helicopter armament. 


C. BASIS POR Fi 1979 RDTE UEST: Equations for air-to-air capability for hel+bome fife control systens will be formulated 
and integrated into a test bed aircraft. 


D. SIME APrecrULer tom PoE: Mee Appl ieeble. 


Eg. SET ee oe is The aijective of this program is to continue advance developsent design of airborne 
man poll ore oa is helicopters. Proven concepts from explozatory development of new or improved aircraft 


veapealistion kardeere are svalested afd directed firet towards genere] aircre{< use, and second tovards specific aircraft spplice- 
tice, The peimery afferts fer thin pregree are to deeign, febricate, test and evaluate breadboard and braseboard models, and pro- 
tetyes herders of alrberce weapoms aod semecieted equipment for we in the helicopters. : 


° : Project personne! maintain close Jjason with thar militery services and vith industry to avoid duplice- 
tice of alfert. dirmy participates in the Department of Defense [ri-Gurvize Joint Technical Coordinating Group for Mucitions 
ielopeeet, doe parsonnel working within this program participate in the Berth Atlantic Trasty Organization Air Armasent Working 
Farty mia the Aly Etuadardization Coordinating Committee, Working Party if, ‘These groups and working parties provice a sediua for 
factsoge of techaleal information and deterainatioa for joint use and mtumdardization of airbvrne weaponization items. An Army 
Teprasect ativan sarees on the Air Nunitions Requiresente And Develepuani suum itee (AMRAD), an organiz-tion vithin the officn of 
the Eectetery of Gefemee. Ore function of this cowuittee is the aiskiiahmant of joint service requirements apd davelopment of 
air mmitions. Baleted axploratory develupaent is conducs.ed under Frogrum Element 6.22.01.A, Aircraft Weepons Technology, end 
onglimearing devalepemei wider program elemnt 6.42.02.A, A.ccreft Haspame, 


233 


Program Element: £6.32.06.A Title: Aircraft Weapons 
DeD Mission Area: #235 - Guns and Related Technol Budget Activity: 


G. WORK PERFORMED BY: Contracters are General Electric Company, Binghamton, NY; Bell Helicopter Company, Fort Worth, 7X; 
Rockwell International, Columbus, OH; Baird-Atomic, Boston, MA; Hoaeywell Inc., Minneapolis, MN; Three Additional Contractors 
($190,000). In-house; LS Army Aviation Research and Development Command, St. Louis, MO; US Army Armament Research and Develop- 
ment Coumand, Dover, NJ; US Army Missile Research and Develonment Command, Huntsville, AL; US Army Test and Evaluation Coumand, 
Aberdeen Proving Ground, MD; US Army Electronics Research and Development Curmand, Fert Monmouth, NJ. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


P 1, PY_ESTT ged Frist oe iahetas Pomel tip of See ped Go eke Poe ad Mee eluedqe coed meee on eee 
coteblished. Fereatigeted the feaeibliltiy ef beliborne aetl-Tatlatios miles ile eed ope Of ede ive Lene for gilcone af 
Point tetget eeaptes. ABerheare mtieie ef leet retgetindere eed serving target inidiiseter sedate were devaleped. Computer far 
Kult i-Weepiies Fire Conticl aed helert eiguiles esatess were developed and teated. Completed teste aed evaluation of use of alt 
loatied EEIETE alesiia sgalnet gtr tatgrtia. Evelowted @pectf ica tom fer erternal eteres/senpemion qelpeant fet écer 
airrraft.. The COPRA telicepier wight fire cemtrol eperem incorperetiog tow light Lees! telewinion on the M16 halicopoer wee 
(alriceted aad evsluated. [afrared tecies logy wee af Ll teed far eeapen alghilng eyeieme at Lee level sed coder edveree eeother 
trl! Lien, im_d jaet bed airereft ware sted to atdiees Large ligspe at faliges minal emp heyee ae techel pen . Dare tft tompati- 
bitty ef a special purposes cleetronte procewaiing unit fo operate frome televiades and Peoward Lookiag Infia-ed (PLU) type wien 
foruate for setnmati¢ trackiog of turgere sith remcte wlew sight lag wpeiem. Completed istegration and testiog of lar cog 
finder date the feprowed rocket Fire central aed FH-£5 TOO siesile aight, Conducted flight evelustiona af haleet mounted dep lepe 
ant heade-op Diaplays, The pamcegragh suutred [aeer reogefindes wom anu raed eral flight tot ongleted, The ateb{lised eleror 
syiten fer tanging and "racking wan falelsated and tetted. The Lilghe avelestlen af Che onlematle Lecklng proceenr sae com 
@urted, The Gigh lepules Geet fesl fet the soften) retold! eechenies bee completed. [eves tigated the etilisaion of on alrhores 
loner ttecker with bet) pantograph laser and the etakilleed aitrer epetee. Completed alteralt integration of « modulariond day/ 


alight aight. Wiight teaced chewed laep Fire Geetral feasibility, eedel. Eotegrated aed Flight teated 2 eedifted Sime turret viak 
ao fliget qualified aydreali«c eoeetent rece] eechomlee on the melt i-eapes Plre cemtre! epetes. Fabricated brendbparé model of 
muet fo deepest phase of high tepetee recell -—tenetices herevate, Pealested halle Gm Ehaped Geacge (P00 Tor tiga 
Teergy Des] Furpeee road, Flee] pepert coepleted for the felected Eifette dreaeeet ipotem (hie). tecceefelly febticoted end 
light teated © eee seuuted sight fomsihtlity deme treater: 


i. Frum t Acemtrect will be eeerdad co Bell Kalicepter fer the desige oe fabrication of & nee-reteting platfiors 
{or 0 PTSLen pS meet euted eight to be leetalied shew the (2-34 Relicepter rter. Beeed on tie deta chtalssd from eedlom 
tepals reco] tote, «© detailed suthemericel amie) of the rece mechenies will be programed lot « competer te afeolate 
furet Eiriegs. Gere from thia computer vill be weed te further deoige « recat] seckerjow that will ke eppliceble cea carrees 
ttc bkelicepteres. Date frees the competer will alan be eed 12 compere present reed] eechanios forces vith « mee echelon 
forces for « aoe ligdfanl<¢ coatant precod) comcept. 


Program Element: #6.32.06.A pe 
DoD Miasion Area: 7235 - Guns and Related Techmlo 


Title: #ircraft W 
Budget Activity: 92 - Advanced Technology Development 


3. FY_1979 Planned Program: Equations for heliborne fire control systems thac permit counter sir capability will be 
formulated und integrated into the mult i-weapon fire contro] systen (iFCS) toac bed. 


&. FY 1980 Planned rogram: Millimeter wave radar sensor for adveree weather capebility will be integrated into a fire 
control system. A laser designator for interface with the Internal Bearing Stabilized Sighting Unit (1BS8U) pletform will be 


fabricated. This combination will demonstrate long range designation for terminal homing miseiles. A flight demonstration model 
of the autocusing system vill be integrated into a test bed aircraft. 


S$. Program to Comp letion: This is a continuing progras. 


Aircraft Fevigation aa 
Comtrel E_wipemne 
Aelemice Equator 


S. Se AFT oF 


ded it ae | 
ele ik 
Centinwing 
Bot Appi loehia 


Got dinning 


Tocal 
fat fo toed 
Comte 

ee ee Ld 
Bot @oel ico he 


See Appia cide ee 


This progres alement previdee fer tesenlege desentretton mid assed 


ealapeert cf avionics ail related promi aguipeant, Tothesia ie om hardware which will 


able eted—the-cieck aviation operations im « wid-Latensity warfare eeyirccment 


C. BASIS POR FY 1979 RDIE REQUEST: Operate Joint Tactical Microwave Landing System (JIMLS) lead service program office. 
Continue previous efforts om nap-of-the-earth (NOE) communications system. Initiate fabrication of feasibility models of air- 
borne data tranafer system. Continue integration of new subsystems into test bed aircraft system. 


D. OTHER APPROPRIATION FUNDS: Not applicable. 
E. DETAILED BACKGROUND AND DESCR 


1. Project DR96 (Aircraft Navigation and Comtrol Equipment). The Integrated Inertial Navigation System AN/ASN-132( ) (V) 
development program will field a syetem thet, compared to existing hardvare, will be 606 pounas lighter, lese expensive (ebout 
$200,000 less per aircraft), and more reliable. ‘The Federal Aviation Administration (FAA) manages and funds the Nations} Microwave 
Landing System (NMLS) development. The Armed Services have concucted and funded supporting activities such as testing in 
militecy aircraft. The Office of the Directs, Defense Research ad Engineering (OfDR&E) designated the Army as Lead Service 
for the JTMLS, a tactical derivative of th. MML#. The Army, along with the other Services and the Office of the Under Secretary 
of Defense for Research and Engineering, is working with the FAA to formulate the JTMLS development program. Tae House Armed 
_ Services Committee, and subsequently the Armed Eervices Committees in joint conference, deleted FY 78 Service finding for the 
MMLS, expressing concem over fielding the ELADEHAWK (formerly UTTAS) without an acceptable lending system, and noting that 
alternative systems were available. Followlmg this action, the Army evaluated alternatives to the JTMLS. Based on the user 
Desition which emerged during this evaluation, it was concluded that a comparable alternative system should not be fielded, and 
thet the Army should continue to pursue the JIMLE. 


Program Element: #6.32.07.A Title: Aircraft Avionics Equipment 
DoD Mission Area: #215 - Command and Control Budget Activity: 


2. Project DB97 (Avionics Equipment). Army aviation needs ere addressed in the areas of nap-of-the-earth (NOE) comunica- 
tions, electronic counter-countermeasures (ECCM) for aircraft radios, VH¥-FM communications, all-digital aircraft eyetes, airborne 
date transfer systems, and improved antennas. Technical barriers need to be overcoas in order to develop equipment for tactical 
low level operations which will meet requirements of coat, raliebilicty, and cospatibilicy with the helicopter environment. Other 
work includes development of cockp{c inatrumantation tailored to flight characteristics and mineton profiles of Aray helicopters, 
feprovement of the mn-machine interface, and providing new sensors for detection, ‘ad avoidance of obstacies ranging from wires 
to terrain masees. 


F. RELATED ACTIVITIES: Related programs of the other Services, the Nations] Aeronautics and Space Administration, the Federsl 
Aviation Administration and other organizations ere followed with committees, working groups, and joint developments. The Air 
Force Standard Inertial Navigation Syatem anc AN/ARN-118 Tactical Air Navigation system TACAN will be used in the Aray's 
AN/ASN- 132 integrated inertial/Tactical Air Wavigation systen. This program element ie related to Program Element 6.22.02.A 
(Aircraft Avionics Technology) ad 5.42.01.A (Avionics Systems). 

G. WORK PERFORMED BY: US Army Avionics Research end Development Activity (Project DB97) and Project Manager, Navigation and 
Control (Project DB96), Fort Monmouth, NJ. Contractors include: Litton Syetems, Woodland Kills, CA; W.W. Gaertner Research, 
Stanford, CT; Bell Morthern Research, Ottava, Canada: and General Electric, Binghamton, RY. 

BH. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS : : 

1, FY 1977 and Prior Accomp lishmen Flight tested system fer tectianl hover, wslag airusdy @aveloped sensors vhich 
indicmted that tecticel hover my be ~ocomplished with Lightweight bepplan Hevigation fpetem (LON) end that o imeiicated position 
#enmer is noc required. Conducted nap~of-the-earth (NOE) communicetion taat/erslurion progres fer system thar operates 
affeetively durisg WOE flight in an electronic counte¢-countermeasumsa (RCCH) saerirommenc . Febrigated end intmgrssed programmable 
open logy generator and multifunction display into the Digital Modular Avionics Frogram COIMLF}. Anelysed ermutivxeal and 
electrical noise data and developed specifications for aud4o appliqm mit (erilising oats cerraistion noise smamlling techniquee) 
fa umduce headset noiee. Developed improved microphone/headset. Bevralepad “wilis Piltiar™ co Fileen out helicapray trenseission 


mcten, Evaluated comercial model of broad band automatic directies fieding darice. fnvestigated use of liquid «rystal displays 
fier jmlicopter inatrumencation. Fyaluated conventional flight director systems. Accomplished computer eodelimg of aircraft 
walmerability, survivability, performance, and avionics reliebility, CGampleted davnlopeuet m@ wolew geting citculkry. 

gecligit lighting techniques. Initiated investigation of state-of-the-art Law eirepead emacing md displey system. Demonet rated 
gingie frequency retransmission system. Developed and installed istegrated target loostics and uavigation eyetee for Optic IV $ 
GE-BA helicopter which provides evalustioa of automatic target locarians, offset savigarion wedi mid night kawar cepability. 


Pregcem Elser: Titie: Almorea!t_Avismies E 


i. 7) OT A 
Set Mission Aree: F015 — Coed and foetal Pwipet Actiriip 


2. FY O78 Progress: Aserécootrect fer AP/AEN=1)01, fstegrete? teerrie! cevigetios syete= etvenced develeqeent, loafing to 
mp_limeriag aewelopent atart te FOS, ft heel bee plied chet thee Fader) Aviation Adjeiniotretion (FAA) veulé fond Join 
Tattice] Bigeewaes Lending Sypetem (7THLE) dewnlepeest with the Services faiacly prowiding 01,2 sili fem ef FT 1) fonds of hardenrs 
Storiontion, Ber if ia pled that JTS) @ereiopeent vill be teltieted with eeolleh te Fea fonds, The FL.3 mfilides of FT fT 
tome wick te Gervires hel plecsed fe provide ts the FAA will fe peceined ta the Bet, PRO, 1o8 of theese Pode [R800,000 Arey, 
17,000 Dery, LO,000 Alp Pere) will fe aeed dering FE P6 for operation of the JTS Lee Service Fregres Off ies, Teitiate 
eferered dreeleecent affiert fer Laser Cire fetection Spptes using mauite of eapioratery devalopeente efforts = Last Obetacte 
Terrels deeidesre Veralop Beeteme (LOT), and euieclfenction LOTAME., deard compej ities coatreact for striern date transfer 


veto. 


1, WYP) Pleoned Progress Ties ITMLE Lee! Services Progres Cffice will emeines ce coordinate with the FAA oe JTHLE 
delet. Gomi fechelce| peviews af cooteecter aftferts o eitheres deme tresefar epeies, Comhuet wurperting engi maring 
mlpers ef the keelga preach ood some varices apftwers options priser te Line] desige leplesestetion. The toot bed airereft 
ill ie omefigered with a iutegrated map-of-the-earth (9) might cavigarion pilotoge spetes. Aer teetrect for laser wire 


4. FY 1980 Planned Program: Flight test airbome data transfer system. Initiate study and design effort for advanced 
state-of-the-art communications package. Initiate fabrication of helicopter control display wit. Continue effort on leser 
wire detection systea, including assembly of mechanical, electrical and electro-optical subsystere. Faced with difficult 
missions in the night nap-of-the-earth (NOE) environment, the crew needs an integrated cockpit. An advanced avionics system 
including am integrated cockpit and using digital integration techniques will be configured in a representative Army aircraft. 
The first step in the development of this avionics system with integrated sensors, processors, controls and displays and target 
location and handoff cepability, will be the installation of a night vision system, Doppler navigator, radar altimeter, and 
night navigation and pilotage display system. This system will result in increased survivability, reduced pilot workload and 
improved mission performance for both day and night NOE operations. . 


S. Pwmgram to Comletion: Not epplicable. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.32.09.A Title: Air Mobility S 44 
Da Mission Area: 


A. KESOURCES (VROJECT LISTING): _(§ in thousands) 


Total 

Project FY 1977 rt Pere FY 1979 FY 1980 Additional Estimated 
Number Title Actual aie Estimate Estimate to Completion Costa 

TUTAL FOR PROGRAM ELEMENT 1588 672 1928 Continuing Not Applicable 
DB31 Manufacturing Technology 0 (1) Qo 0 Continuing Not Applicable 
DB32 Ground Support Equipment — 50 122 0 0 Continuing Roe Applicad le 
DB33 Cargo Handling Equipment 137 23 0 0 Continuing Not Applicable 
DBAS Subsystems and Components 0 0 0 100 Continuing Mot Applicable 
Db66 Diagnostics and Inspection 413 250 0 428 Continuing Rot Applicable 
D103 Helicopter Anti/De-icing 403 180 300 1000 Continuiag Not Applicable 
D266 Airdrop Prototypes & 585 701 372 400 Continuing Wot Applicable 

Te chniques ry 7 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program supports advancad drplopment (AD) of equipment, excluding air- 
craft, thet supports the Army Air Mobility Concept. The efforts wider thie program imepond to documented operational needs: 

to provide a capability for full mission aircraft operations at night, end aidan varying terrain and adverse veather conditions; 
to provide simple methods for predicting component failure; to slio external Efmapert of loade by helicopter wder low level/ 
terrain flying operations without restricting the aircraft performance 2nveliepa| tm provide rapid means of hook-up and on- or 
off-loading of internal cargo; to provide systems for airdrop of personnel aad sqitpment at low altitudes or with high accuracy 
at high altitudes; to provide improved aviation life support equipment and ether sermautical equipment common to more than one 


aircraft. 


C. BASIS FOR FY 1979 QDTz WEST: Complete flight test ‘eva lustion of ice-protected critical subsystems. Complete prototype 
feasibility testing of the Airdrop Controlled Exit (AcE) system to reduce extraction time of sequentially extracted airdrop loads; 


Continue airdrop test on the Bundle Delivery Syste. 


D. OTHER APPROPRIATION FUNDS: Not applicable. 
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Peogres Elhemwest; #31 OP 8 
Te Hester Area; FTAA = eel 


peat late, Aeelepeental ep current [ereatary alrerafc by poedect imprevesent. Tee pire 

piejatta: Mesufectaring Technelogy: While planed for initiation is FY LTH, thin prefect 

FE PS, Greed Geppert Coates (CE)! Eealoates off-the-ahel! equipeest of conceptual pretetypes avd tdenti fies commen 
Puppert equipment to leeroce servicing aed sainfenesre of Arey aftereft in ® field eevirewment. ‘arge Handling Equipment: 
feveleps verification ¢ cemmetretion ef teciewlegy of ere Genesis md design of intersel snd extaynel corge handling eyeten 
for helicngteme. iiterett Puepetee aed Componente: ldentifies and seeeeeen the tectalis] and aperational Peaalhlliny of new 
[oof aviation life aeppert equifieent ed other aetoneutioe! equipement which hee potential for application t2 mere then oma 
aletrett. Blageticn: Savlqe suiessted squlpenit weed fer condition seniteriag aad dlagasale af alrcrett te redare 

tread aah dog time and tlisisete isterrecct teecesle of aitrra?dt ements, theretp teeropieg (ffs cpele compet. Relicepeer 
Antt/tn-ledege dpelpee helicopher aherse weather capati|ity md develerment ef anti/de-~Letng systems Tot rotat blades and ather 
Crete) ants, Altdrep Pretetypes ood Techeiquerr fevelope aclested methmia of delteery af carpe and pertenael by Arey 
mod Ait Penge aircraft to donee high tere combiner delivery eyetes and afte delivers of land aiiee; Geert effertd en 
ales leche? inecesite) md temtile prototype deetlopeent ef parachates, aif ites, energr dissipetors, rigging devicen, 
exttactizs Geplces, med lending. Syateee ere desi geed fe trilser aitlift aircraft woleersbilitg to cmeep ale defi el 
leprie aperetional copabilicy for sirkarae seseult, clanieeiine ail epectal cperetions and attdene rewupply fer afl feretoa. 


", BELAT IVITOER: Frogren DClemewt (PE) &.32 09.4, Aeremectibal Techeandogy; FE 6.27. 10.4, Alnirep Technaloge; PI #,42.04,4, 
air Hebility rt Equigeent; Melioopter dnct/te-teing- efforts are coordinated with the @etiona! Aeremoutice and Space 
Adeloietrotion (860A), che Foktend. drtetion daieietettetide faa), che ADT Fete, af tit Beep. Alec, lafarsation sachenpe 
apreerents gelet betes dee rice; Etiteie, Coneis| ed Aeetred ie (A0Ce) ead Free. Joint Air Hetements Baetd, Sorth Atientic 
Treaty Orpemigetion (0470) Militery ir igeedasdicntion (Mal) Air Tramtpett Vorking Party, foint Tectmical foordinating Croup for 
Altre aed Toeepertatility dpeete oeed-aew related setivitios Fer el mérup. , 


CG, MM PEREPED FT: Lockheed - Califernia Company, furhank, CA; UF Arey Avietiog beweerth and Gevelnpeent Command (AVRASCMO, 
Bt, Lewis, Ay applied Technologe Laberatory of che deep Beeeetch md Technologe Labocetorien (AVLADOOM), Ft. Euntin, Wa; 2LF 


m=? AL] Coroatice, Balrieore, AB. : : : 


_H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: ¢ = : . = 
1. FY 3977 and Prior Acc lishments: Completed operational tests to determine suitable equipment/techniques for rapid hot 
refveling/reerming attack helicopters in forward areas. Demonstrated the technical feasibility of a helicopter transported 
Centainer Lift Adapter, Helicopter (CLAH) for acquiring, transporting and delivering standard 8 x 20 foot MILVAN containers 
' 
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Program Zlement: #6,32.09.A Title: Aix Mobility S 
DoD Mission Area: 9244 - Mobility and Logistics Budget Activity: 2 = Advanced Technolo 
Demonst ration 


without the aid of ground handling personnel or prerigging. Design for a lightweight, flightworthy, militar?sed version 
complete with tnterfacing components and subsystems has been completed. Two gondola systens for the external transport by 
hetlcopter of nonconteainerized cargo were fabricated and atatic tested. Various cargo loads and configurations, methods of 
loading/imioading, and compatibility with materiel handling and cargo helicopters were demonstrated. Extensive teating of a 
complete dlagnoatic system of the UH-1 helicopter using tmplented faulty compoents has been completed. Application of these 
dtagnoatic techniques hae been investigated on development eircreft and has contributed to the design of the Fault-Detection/ 
Location System which ie to be used on the AH-64 Advanced Attack Helicopter. Flight tests of an ice-protected UH-1H helicopter 
were conducted under natural icing conditions and in the helicopter icing simulation spray facility in Ottawa, Caneda. 
Continued development of the High Level Container Airdrop System (HLCADS). Initiated development of a Bundle Delivery System 
for delivery of accompanying parachutist equipment from Air Force aircraft. Initiated development of a two stage personnel 
parachute system to allow airdrop at 400 feet above ground level and air speeds of 250 knota. 


2. FY 1978 Progran: Initiate an evaluation of commercially available nondevelopment items for meeting the ground handling 
and servicing requirements of skid-equipped helicopters. Evaluate the Air Force Advanced Medium Short Take-off /Lending (STOL) 
Transport Aiccraft to provide support for the Aray and ite interface with Air Transport systems. Complete flight teat program 
of basic ice-protected UH-1H helicepter in natural and simlated test conditions including initial evaluation of critical 
eubsysteas such as veapons, gunsights and guidance optics. Initiated development of Bundle Delivery System; conducted 
feasibility test for design parameters for airdrop from C-130 aircraft. Avarded cuntract for flight vehicles for Ultra Ri Level 
Container Airdrop System. Designed and contracted for Airdrop Controlled Extt (ACE) hardvare based on FY 1977 evaluations. 
Conduct Development Test (DT) I/Operationa] Test (OT) I om the Staged Personnel Parachute Systes. 


3, FY 1979 Planned Program: Complete tlight testing and anslysis of ice-peotected critical subsystems initiated in FY 1978. 
Conduct feasibility testing of the Bundle Delivery System from the C-130 Air Force aircraft using a prototype wmloadirg device; 
procure additional unloading devices. Cenduct cooperative US Arwy/US Air Force DT I/oT I of ACE, Program element funding vas 
significantly reduced because the Synthetic Flight Training Gimulator project was transferred to another program element. 


4. FY 1980 Planned Program: Efforts will be initiated to establish concepts and demonstrate advanced technology in the 
areas of aviation life support equipment and helicopter lighting schemes. A total system feasibility study will be conducted 
to determine interface and integration aspects of aircraft with diagnostics installed. New areas of investigation will include 
improvements in cockpit displays for condition monttoring. Improved equipment and techniques for o11 debris analysis will also 
be investigated. Flight test program for advanced rotor blade ice-protection systems will be initieted. An advanced development 
(AD) program for laboratory teezing and evaluation of ice-phobic coatinge for rotor blades will be initiated. Testing of the 
Bundle Delivery System from the C-130 aircraft will continue, and tests from the C-14] and Advanced Medium Short Take-off end 
Landirg (AMST) Air Force aircraft will be initiated. Evaluation of the Ground Assembly Aids for post-airborne operations ia 
locating/aseembliag personnel and equipment in night/adverse weather conditions will be completed. 
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Program Eleweat: #6.32.09.A ; Title: Air Mobility Support 
DoD Mission Area: #244 - Mobility and Logistics Budget Activity: 


S. Piregeme to Completion: This is a continuing progras. 


FY 1979 RDTE QONGRESSIONAL DESCRIPTIVE SUMMARY 


se 


Program Element: #6.32.11.A Title: Advanced Vertical Take-off and Landi 
DoD Miseion Area: 4232 - Aeronautical Vehicle Technolo Budget Activity: 


A. RESOURCES (PROJECT LISTING) : in thousan 


Project FY 1978 FY 1979 FY 1980 Additional Eatimated 


Nuaber Title Eotimate Estimate Estimate to Comletion Con te 
TOTAL FOR PROGRAM ELEMENT 1928 3352 10066 Continuing Not Applicable 


D1S7 Advanced Rotors/Flight 1578 2652 7332 Continuing Not Applicable 


Controls 
DB4) Advanced Structures 539 350 700 27% Continuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Army's advanced vertical take-off and landing (VTOL) program provides 
for the development and demonstration of large scale aircraft components and subsystems for advanced rotor concepts and demon- 
stration of improvements in rotery wing aircraft flight controls. Advanced structures technology will be developed end demon- 


strated that provides increased survivability, improved reliability and maintainability, lower weight, and longer life. 


C. BASIS FUR FY 1979 RDTE UEST: To complete a bearingless main rotor progres, initiate a hover agility rotor program, 
initiate the preliminary design and hardware specifications for an advanced control technology integration vehicle (ACTIVE), 
cemplete the test program on the Advancing Blade Concept helicopter, conduct the aerodynamic technology program on the Rotor 
Systems Research Aircraft, and complete the daylight task evaluation on the UW-1 helicopter in-flight simulator, continue the 
flight program to evaluate the service life of composite structures applied to helicopters. 


D. OTHER APPROPRIAT3UN FUNDS: Mot applicable. 

E. DETAILED BACKGROUND AND DESCRIPTION: The Advanced VIOL program provides for the development, verificstion, and demonstration 
of technology for areas currently restricting the success of Army airmobile systems. This continuing program is formulated on the 
basis that advances in state-of-the-art technology will only be made if technology is validated in component or system demon- 
atration in actual or simulated flight conditions. The program includes efforts in advanced rotors and control systems, and in 
the application of advanced structures. Foreign state-of-the-art trends, potential threats to the present and future ssteriel 
systems throughout the Research and Development cycle have been considered. 


F. RELATED ACTIVITIES: The technology being developed and demonstrated in this program is related to Navy, Aig forse, and 
National Aeronautics end Space Administration (NASA) programs. Coordination vith these agencies and others is snncmplisned 

on a continuing basis through program reviews; exchange of data sheets and reports; The Technical Cooperation Progrimm; HASA 
Research and Technology Committees; Morth Atlantic Treaty Organization (NATO) Standardization Agreements (STANAG#); smi the 
Advisory Group on Aerospace Research snd Development. This program is included in the tri-Service Aeronautical Vaizl# and 
Structures Technology Coocdinating Papers. Efforts under this program are related to activities under Program Ei=muatm 6.22.09.A, 
Aeronautical Technology; and 6.32.12.A, Tile Rotor Research Aircraft; as vell as major Army aircraft systeas de=s lopam ma . 
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Program Elecent: #6.32.11.4 Title: Advanced Vertical Take-off and Landin 
Dob Mission area: $232 - Aeronautical Vehicle Technolo Budget Activity: 2 - Advanced Technolo 


The Tilt Rotor Research Aircraft Program and the rotor research program utilizing the Rotor Systems Research Aircraft are jointly 
funded by WASA and che Arsy end the high speed evaluation of the Advancing Blade Concept Compound Configuration is jointly funded 
by NASA, the Navy, end the Army. The aercelastically comformable rotor end hover egility rotor programs are cofunded by both 
projects within this progrem while the bearingless main rotor Program is cofunded with Yrogram Element 6.22.09.A, Aeronautical 
Technology. MNemerous programe in this program had their origin within efforts performed in Program Element 6.22.09.A. 


G. WORK PERPOMMED BY: This work is performed by the Research and Technology Laboratories of the US Army Aviation Research and 
Development Command located at Moffett Ficld, CA; Fort Eustis, VA; and Langley, VA. Work in related activities is also performed 
by the National Aeronautics and Space Administration (NASA) Ames and Langley Research Centers, located at Moffett Field, CA, and 
‘Langley, VA. The top five contractors are: Hughes Helicopters, Culver City, CA; Sikorsky Aircrafe, Stratford, CT; Boeing 
Verrol Company, Philadelphia, PA; Kaman Aerospace Corporation, Bloomfield, CT; and Bell Helicopter Textron, Fort Worth, TX. 

Much of the coatract work for FY 1979 is competitive and the contractors are to be determined. The total anticipated contract 


dollar value for FY 1979 1a $2141 thousand. ‘ 


4. PROGRAM ACCOMP S_ AND FUTURE PROGRAMS: 


1. YY_1977 end Prior Accomlishments: A Benringless Main Rotor (BMR) flight evaluation program progressed through the design 
and analysis phases to completion of Froude scale wind tunnel teste of the BMR/b0-105 helicopter. Nonrotating natural frequency 
bench tests, 2 static strain survey, and deflection tests were conducted on full scale flexure hardware. A High Energy Rotor (HER) 
was flight tested to demonsirate the potential to eliminate the “deadman's" curve for mutorstetion. A fan-in-fin anti-torque end 
directional control System wes evaluated in flight test. A hydrofluidic eatability eagmennstion system tor light helicopters vas 
developed and tested on the Ol-58 helicopter. Initial development of a UH-1H helicoptm# in-flight simulator was coupleted as vere 
studies for development of a siatlar syatem for the XV-15 Tilt Rotor Research Analysia. Program planning for development of a 
High Survivability Flight Control System was accomplished. The XH-59A Advancing Blade iomcept (ABC) aircraft was teated as a 
pure helicopter up to speeds of 160 knots indicated airspeed during a 67-hour flight tt program. Flight test date were reduced 
and analyzed. Under a joint Arwy/Navy/NASA program, the XH-59A is being modified to sdd two J-60 turbojet engines for high speed 
flight testing. Planning for a Second Generation Comprehensive Helicopter Analysis ‘yutem wes completed and three preliminary 
design contrects are undervay. Various elements of innovative composite hardware Serk mm a multitubular spar main rotor blade for 
the AH~IG helicopter and a composite landing geur were designed, built and tested. Filght loads instrumentation and landiug gear 
energy redistribution systems were developed. : 


2. FY 1978 Program: Component, ground and wiirl tower testing of the final design of the BMR will be conducted. A BO-105 
heiicopter will be modified and instrumented. A 25 hour flight test program will be conducted to determine loads, rotor stability, 
‘and handling qualities, and flight test data anaiysis will be initiated. Funding will be provided for operational support of the 
fotor Systees Besearch Aircraft (RSRA), including contract Support, acquisition of speres, acquisition of automatic test equipment 
for routine maintenance, and in-house personnel support. Flight programs in Aerodynamics Technology, Flight Response Technology 
sod Vibration Technology using the RSRA aircraft with the delivered S-61 rotors will be initiated. Baseline noise data on the RSBA 
S-61 rotor will be obtained using the In-Flight Far-Field Iwpulsive Noise Measurement Concept. A set of helicopter configurations ° 
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Program Element: #6.32.11.A Title: Advanced Vertical Take-off and Landi 
DoD Mission Area: £232 - Aeronaut‘ca! Vehicle Technolo Budget Activity: #2 - Advanced Technol 


will be derived to systematically investigate individual basic handling qualities characteristics euch as speed stability or 
cross-coupling limite using the UH-IN helicopter in-flight simulator, The evaluation of these configurations in daylight 

terrain flight tasks will be initiated. A competition to select a contractor to develop an Advaneed Control Technelogy Integration 
Vehicle will be initiated. Modification of tle XH-59A Advanced Batde Concept (ABC) afreraft and a flight test ef the high speed 
configuretion will be completed. Develepment of the Second Cenerat ion Comprehensive Nelicepter Analysis Syeten will be traneflerrced 
to Program Element 6.22.09.A, Aeronautical Technology. Spacewound tailcones ané a graphite tailcone for the O8-58 helicopter wili 
be built and tested to provide data on composition fuselage structures. 


3. FY 1979 Planned Program: The Bearingless Main Rotor (BMR) program will ba cmmpieted. Flight-test data enalysis and a 
report on performance and reliability of the BMR system will be completed. iin avaluation af the capability to predict structural 
and aercelastic response, loads, rotor stability, handling qualities and perivimssce charecteristics of the BM will be aude. Ae 
a follow-on to the High Emergy Rotor program, a program to design, fabricate ami teat a Rover Agility Rotor (HAR) will be 
initiated, taking advantage of new composite materials. Roto. blade design will be optimized for inertia to provide improved 
safety, controllability, and agility to nap-of-the-earth flight; improved auisratatian sepability; and improved helicopter 
stability. Sypport of SRA operations will be continued. An Aerodynacics Tuximelogy program consist ing of approximately 95 flight 
hours on the RSKA will be completed. Flight testing on the Vibration Technalogy progam on the RSRA will continue, and testing in 
the Flight Response Technology program will be started on both conventional and comprand helicopter configurations. Development of 
an advanced rotor for testing on the RSRA-will be initiated. Zvaluations of imadling qualities configurations on the UH-1H heli- 
copter in-flight simulator for daylight tasks will be completed. Incorporation of visual aids in the simulation for extending the 
evaluation to simulated night and poor visibility conditions will be started. Preliminary design of an Advanced Control Technology 
Integration Vehicle (ACTIVE) will be accomplished. Specifications for electronic aad actuator hardvare for the system vill be 


generated. The flight test program on the ABC high speed configuration will be completed and a final report will be published. 
The composite flight service evaluation program will continue. The funding incresese from FY 1978 to FY 1975 witl permit the 
inttistion of ths HAR project and tne preliminary design of the ACTIVE. 


4. FY 1980 Planned Program: Analysis and design of the Hover Agility Rotor will be completed and rotor fabrication and 
modification and instrumentation of a test aircraft will be initiated. Flanring and contractor selection for an Aeroelastically 
Conformeble Rotor will be accomplished and design and analysis initiated. RSRA operations support will continue. A Vibration 
Technology Program and # Fiight Respénse Technology Program on the RSRA will be completed. A program to test an Advanced 
Attack Helicopter (AAH) or Utility Tactical Transport Aircraft Systen (UTTAS) rotor on the RSRA will be initiated. Design and 
fabrication of an adverzed rotor for RSRA testing will be completed. A research rotor configuration with advanced rotor blade 
geometry for improved performance and acoustic characteristics will be selected for test oa che AN-1C research helicopter. Ul-lH 
helicopter in-flight simulator experiments and joint Aray/Kational Aeronautics and Space Adwinistration edvanced controls 
research will continue. Contractors to supply Advanced Control Technology Integration Vehicle hardware will be selected end 
fabrication initiated. Design of eircraft modifications required for the system will be initiated. Evaluation of the application 
of advanced composite structures to helicopters will continue. 


5. Program to Completiog: This ie a continuing progran. 
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FY_1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


* Program Elewent: Title: Tilt Rotor Research Aircraft 
DoD Mission Area: 232 = Aeronautical Vehicle Technolo Budget Activity: 2 ~ Advanced Technology Daye) epeant 


A. RESOURCES (PROJECT LISTING): ($ in thousands) 


Project FY 1997 FY 1978 Additional 
Nusber Fitle Actual Estimate to Completine 
TOTAL FOR PROGRAM ELEMENK 2393 2321 0 


DB74 Tilt Rotor Research Aircraft 2393 2321 0 


* Like amount provided by National Aeronautics and Spece Administration (NASA). 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This joint Army/mASA program Will demonstrate the tile mter tentept thorengh 
the construction and flight testing of the XV-15 Tilt Rotor Research Aircraft. The objective is to verify that tilt moter 
technology fs adequate to allow development of an operational tilt rotor aircraft. The tilt-rotor concept prmmieas Lociraaeed. 
capabilities in reconnaissaace, attack, troop transport, medical evacuation, and other Army aircraft roles. Thin program will 
investigate the suitebility of tilt rotor aircraft for Army missions and aid in identifying the most promising missions imeard 
which further development of the concept may be directed. 


C. BASIS POR FY 1979 RDTE REQUEST: To provide for the basic proof of concept flight testing by the governmant aad the ai litary 
mission suftability teats which will follow based on the results of the proof-of-concept flight testing. 


D. JzHER APPROPRIATION FUNDS: Not Applicable. 


BE. DETAILED BACKGROUND AND DESCRIPTION: The tilt rotor sircreft combines the hover efficiency and zaneuveraiiifiry af the 
heliccoter with the performance and productivity of a fixed wing turboprop aircraft to meet anticipated future dney alr mbkilicp 
and civil aviatioc requirements. The program is considered essential in the evolution of a prototype tilt retor aircraft, making 
possible research well beyond the “demonstration of feasibility”. The research siccraft will be used for invustigations thraughout 
the tilt roter flight envelop of sercdyneaic:, structurel amd environmental characteristics, militiry mission caspatil! (ley, 
aircraft handling qualities, Yerticel/Short Take-Off ani Landing (V/STOL) characteristics, and near terminal operational 
procedures. In addition, compietion of ci2 proof-of-concept flight testing will provide a proven Vertical Tali#-DFf ane Landing 
(VTOL) aireraft with a wide trinsition corridor for general research end developrent of VTOL terminal operations sa traffic 

" coatrol, incloding evaluation of automatic guidance systems, and handling qualities research. 
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Program Element: #6.32.12.A Title: Tilt Rotor Research Aircraft 


DoD Mission Area: #232 - Aeronautical Vehicle Technolo Budget Activity: #2 - Advanced Technology Develo 


: The Department of the Army and the National Aeronautics and Space Administration (NASA) initiated a joint 
research program to develop the technology for tilt rotor vehicles. In view of the need for technology and operational data to 
aupport development of civil and military vehiclen with Vertical Taaze-Off end Landing (VTOL) capability, the Army and NASA have 
agread by Memorandum of Agreement, that the combined objectives are best served by the conduct of a joint Army/MASA tilt rotor 
research sircraft program. The US Air Force, US Navy, end US Marine Corps are actively monitoring the program and par’icipating 
in the periodic reviews. The Department of Transportation and the Federal Aviation Agency are monitoring agencies to the progras 
with interest displayed in the transportation/navigstion/avionice area. Related technology in exploratory development under 
Program Element 6.22.09.A (Aeronautical Technology) and in advanced development under Program Eleweut 6.32.11.A (Advanced VTOL) 
eupports the research and technology efforts in this progran. 


G. WORK PERFORMED BY: US Army Research and Technology Laboratories of the Aviation Research and Development Command with Head- 
quarters at St. Louis, MO and the NASA/Ames Research Center, Moffett Field, CA; and Bell Helicopter Textron, Fort Worth, TX. 
Major subcontractors include: Rockwell International, Tules, O£; Calspan Corporation, Buffalo, MY; AVCO Lycoming, Stratford, 

CT; Hydraulic Research Textron, Valentia, CA; Steel Products Engineering Company Division, Kelsey-Hayes, Springfield, OH; and 
Rockwell International, Columbus, OH. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


efforta during the period included preparation of full scale reter teeter ia the 40 7 BO foot wind tumssi end eontinesd snal pois 
ef tee Plight central system. In FT i975, one additions) ateuletion of the TIlt Borer Research Aiforaft I-15 was cosplated om 
the Flighe fimuleter for Advanced Aircraft. Tha Final Gesige beview ves completed ty mid FY 1975, snd 00 perce of the dering 
were released during the year. The majority af the tealing wee complvted aod detail parte fabrication wea initiated for thw wing, 
, Seruliles, primary ecatuvcle, oof Foselage. Final sesenbly of the fuselage progressed. Tha Automatic Fiight Centred 
fyetes wan completed, In FY 1976 angines ood foeniages for beth aitcreft were daliversd by eajor subeestrecters- fabrication 
of detail parts waa virtually cosplated. Gualificerian testing of comp canis ond apemeblies vas completed. Leargescy egreas 
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


8 Eee 


rcogrem Element: #6.32.16.A l Synthetic Flight Simulators 
DoD Miseion Area: 7244 - Mobility & Logistics Technolo; Budget Activity: 
Demonst ration 


A. RESOURCES (PROJECT LISTING): __($ jp thousands) 


; Total 
Project Additional Cetiszated 
Number Title Estieste to Let Costs 

TOTAL FOR PROGRAM ELEMENT 400 Continuing Kot Applicable 


Rotorcraft Systems Inte- Continuing Mot Applicable 
gration Simulator (RSIS) 

Aviator Training Research Continuing Mot Applicable 
Simulator (ATRS) - 

Flight Simulator Componente Continuing Bot Applicable 
“ (FSC) 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides fer che developement of « wersatile, high fidelity, 
ground bered, rotary wing simulator to support Army aircraft devalapaeet aod epetes integration, Simulation uses will support 
conceptual design trade-offs, prototype development ang flight teeta end produce teprovemest evalustions (DB34); a curreat 
training simulator will be modified to increase its flexibility aa! asad te aummiue treieing teckaigues for initial eatry 
students, tronsitional/refresher training and combat readiness firing (f35)) advanced Flight uimulation components end systems 
for incorporatio: into future flight training systens (0B 39). 


C. BASIS FOR FY 1979 RDTE REQUEST: Rotorcraft Systems Integration Siwslator (RSIS): This ves « new start in YY 1978 under 
D839. FY 1979 efforts will be to continue development and integration of advanced real tias meth modeling simulation system for 
Army rotorcraft to be used with the National Aeronautics and Space Administration (MASA) Vertical Motion Simulator Cm) at the 


Ames Research Centar, Moffett Field, California. 


? 

D. OTHER APPROPRIATION FUNDS: Not Applicable. 

2. DETAILED BACKGROUND AND DESCRIPTION: Rotorcraft Systems Integration Simulator (RSIS): The Acay Scientific-Advisory Panel 
(ASAP) Ad Hoc Working Group on Resear Facility Requirements for Wap-of-the-Zarth (WOR) Day/Aight Visual Plight Studies 
recommended that the Army, who is the lead Service for helicopter RED, place increased emphasis ca research aid developmat in 
helicopter flying qualities using ground based simulation. Additionally, the Science end Technology Objectives Guidy - FY 1978 
= 1978) recommended the Aray develop improved siaulstors fer aircraft design, specifically to support efforts to isprove 
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Program Element: #6.32.16.A Synthetic Flight Simulators 


DoD Mission Area: #244 — Mobili 
Demonstration 


helicopter hailing qualities that prenentiy limit higher speeds in terrain flight, nep-of-the-eerth (HM) weneuversbilify, amd 
operation et sight md peor weather, The iptorcraft Systems Integration Simulator (RSIS) will be « eadifiecetion «f thw Barional 
Aeroneutics axl Epece Adeivierretioa (HARA) Vertical Motion Simulator by the US Army Research and Teche laggy Leberstorr, om letc= 
ing the joint \rmg-HAEA agreseest to minimize costs and to obtain technical expertise, to develop (him amrvceuticn! mnginaaring 
reeearch faciiity. éviecer Training Bemmarch Simlator (ATRS): The same Army Scientific Advisory Famel (ASAP) cecdmmmmncdmdl thet 

a modest increases im Chesihiltt, of mi amtsting training simulator for research ct. training be supported, The Sttende aad 
Technolagy Osjectivas Guide = FY 1978 1 8TOo 1978) recommended the Army develop improved simulators fmr training. The ATES wil) te 
developed fy amdifying am emisting W-1 Filght Simuletor (2824) at Fort Rucker, Alabama, with a viaual display and « training 
experimect atution, Thle will require fhe development of software integration of the motion base, visual system, amd helicopter 
flight characesrietios, Traimiug resparnh will be guided by a joint Arwy/Navy/Marine Corps coordimsfian committer. Arey trainiag 
research Wil) addramm Initial Entry Eatery Wing Training, Transitions] Refresher Training and Combai Eeadiness Training. Filgeve 
Simuleater Compeeewte (FEC): Frevides for the development of advanced flight simulation components sich osn be incorperstel! Let 
training deviews for future ovlation syatems or to improve the training ability of current Arsy simelatores. Efforts ade 
iwproving Mpmaentation of the peal werls vieual scenes by increasing the field of view and scene Smiamr, size of peming srum, 
and incrwssiig the ise tusion of anemp imieraction (tanks, tracer fire) and improvements in instructer/mpereting eterion. 


F. RELATED ACTIVITIES: Progrem Element 6.42.17.A, Synthetic Flignt Training Systeme; and 6.22.09, Aeronauticel] Tectealagy. 


G. WORK PERFORMED BY: The Project Manager, Training Devices, Orlando, FL; Naval Equipment Training Center, Orlando, FLy @ drmy 
Research and Technology Laboratory, Ames Research Center, Moffett Field, CA; American Airlines Simulator Engineering, ert om 
Airlines Pieza, Fort Worth, TX. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY_1977 and Prior lishmente: Flight Simulator Components: Wide Angle Laser Scan and 360 Degree Annular Visual 
Systems development vere initiated. One of these two visual systems will probably be usec for the AH-64 Flight and Weapons 
Simulator (WS). 


2. FY_1978 Program: Flight Simulator Componente: Continue the advanced development of the Wide Angle Laser Scan and 360 
Degree Annular Visual Systems with the AN-64 FWS decision in September 1978. Initiate Rotorcraft Systems Integration Simulsetor 


hardware development under this project. 


, 3. FY 1979 Plemned Program: Rotorcraft Systems Integration Simulator: Continue development and integration of advanced real 
time math modeling simuletions system for Army rotorcraft. 


Progr.m Element: £6.32.16.A 
DoD Mission Area: #244 - Mobility & Logistics Technolo 
Demonst riition 


4. FY 1980 Planned Progran: Rotorcraft Systems Integration Simulator: Continue development of real time simulation cystens 
und irtt?at. fabrication of hardware to allow Vertical Motion Simulator (VMS) to meet Army requirements. Aviator Training Research 
Simulator: Inittate development on the computer, experiment station and software integration with the motion base. Flight 
Simulator Components: Initiate development of algorithes for computer generated imagery. : 


5. Program to Completion: Thies is a continuing progran. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Progrum Element: 6.33.06.A Title: Terminal Homing Sy::tems 
DoD Mission Area: #234 - Guided Missiles and Roc Budget Activity: {12 - Advanced Technology Development 


A. RESOURCES (PROJECT LISTING): ($ in thousands) 


Total 
Project FY 1977 FY 1978 FY 1979 Additional Estimated 
Number Title Actual Eetimate Eetimate to Completion Coste 
TOTAL FOR PROGRAM ELEMENT 2801 4100 Continuing Not Applicable 


Bwal Mode Seexer 1360 0 Not Applicable Not Applicable 

Artillery Terminal Guidance 0 4100 Cont inuing Not Applicable 

Lomg Range Precision 900 o |. Not Applicable Not Applicable 
Designator . 

Terminal Guided Subaissile 481 0 Not Applicable Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND ION NEED: Provides for the development of advanced terminal homing systeme for 
application to terminally guided munitions (sissiles/rockets/projectiles) to permit the passive attack of tactical targets. This 
program has been structured to examine candidate technologies and to provide the mechanism whereby mature technological 
approaches easy be expanded for application to indirect fire weapons systems. Efforts undertaken within this program are primarily 
directed towaid the cevelopment of advanced seeker systems for current/developmental terminally guided artillery munitions without 
wodification to the remainder of the munition. Principal effort will be the development of a passive radio-frequency (RF) seeker 
for eventual application to artillery delivered guided aun‘tions. 


T: Fabrication of a radio-frequency (RF) seeker by each cf two competitive contractors. 
Laboratory end captive flight tests of theese seekers to determine their capability to ecquire, track end hose on a variety of RF 
emitters (air defense radars, countermortar and counterartillery radars, ground suiveillance readers). Tests and anaiysis will 
also be conducted to determine the potential accuracy of these seekers and the effictiveness of the warheade of exiating/ 
developmental guided munitions given the expected accuracy. Monitor current develcpments of infrared (IR) seekers for misaile/ 
projectile application for the attack of eurface targets. : 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 
%. DETAILED BACKGROUND AND DESCRIPTION: A need exists to enhance the capabilities of terminally guided sunitions to enable 


peesive attack (capability to home on the inherent signature of the target) of high priority targets et greater ranges. Thie 
program has been structured to examine emerging technologies and to expand the appropriate technologies for eventuel 
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Prograa Element: #6.33.06.A 
DoD Mission Area: #234 — Guided Missiles and Rockets 


develop a new seeker while maintaining the maximum commonality with the remaining portion of the applicable munition (projectile/ 
rockets). The design and performance of developmental IR seekers vill be examined for potential modification ard application to 
guided projectiles (155 millimeter, 5-inch and 8-inch). The emphasis on the IR effort will b= monitoring the current develop- 
ment efforts for IR seekers for potential projectile application while minimizing the modfications required to the basic 
projectile airframe, warhead, and control section. The increase in funding from FY 78 to FY 79 represents the fabrication of 


competitive RF seeker hardware for capt‘ve flight and laboratory testing. 
4. FY 1980 Planned Program: Initiate the fabrication of epproximately 150 radio frequency (RF) seekers for application to 
the selected guided projectile airframe (155 millimeter, 8 inch) for detailed evaluation and testing. 


letion: Thie is a continuing progran. 


5. Program to Co 
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMAR 


vogrum Element: #6.33.13.A Title: Missile/Rocket Components 
Dob Mission Area: §214 - Target Exploitation Budget Activity: 2 = Advanced Technolo 


RESOURCES (PROJECT LISTING) 


in thousands) 


Totel 
Profect FY 1977 FY 1978 FY 1979 FY 1980 Additonal Eat imated 
Number Title Actual Est inate Eet imate Est imate to Completion Costs 
TOTAL FOR PROGRAM FLEMENT 6247 3677 1344 3400 Continuing Not Applicable 
D087 Missile/Rocket Components 5094 968 0 0 Continuing Not Applicable 
D142 Tri-Service Fire and Forget 0 1162 200 c9) Continuing Not Applicable 
Active RF Seeker (TRI-FAST) 
D293 ROLAND III (Fitended Range) 0 r4) 300 0 Cont inuine Not Applicable 
(NATO) { 
D691 Advanced Munitions 1153 1547 844 3400 Continuing Not Applicable 


B. BRICF DESCRIPTION OF ELEMENT AND MISSION NEED: ‘Yhis program provides for feasibility demonstratations and studies of 
technology advan: ements in various missile and rocket system components. Efforts are concentrated in the following areas: 
Development rf technology for a 360-degree hemispheric coverage radar; Jetermination cf the storage reliability of miseile 
and rocket components; development of a Tri-Service active zsadio frequency (RF) seeker (TRI-FAST); investigation of methods 
for obtaining increased effectiveness and other improvements in missile/rocket non-nuclesr antimateriel munitions and E 
antiarmor @unitions; determination of the feasibility of an extended range ROLAND whort-range air defense missile. Data from j 


this program provides the basis for requirement documents. 


BASIS FOR FY 1979 RDTE REQUEST: Continue antiarmor developments for use in missiles and rockets; continue participation in 
the TRI-FAST RF seeker program; study the feasibility of an extended range ROLAND missile. a 


D. OTHER APPROPRIATION FUNDS: Nene. : 


E. DETAILED BACKGROUND AND DESCRIPTION: Four projects are included in this Program Element (PE). The Missile/Rocket 

Components project consists of two efforts: Development of a 360-degree, hemispheric coverage rader for advanced surface- 

to-air missile systems and the generation of techniques and procedures to accurately predict the storage reliability | 
potential of missile system components and associated materials. The Tri-Service Active Radio Frequency (RF) Seeker 

(TRI-FAST) project is concerned with the demonstration of an active radio frequency fire and ferget seeker. The ROLAND study “¢ 
project, which is a new etart in FY 1979, will study the fcasibility of extending the range capability and dynamic performance a 
of the ROLAND missile. The advanced munitions project investigates new and more complex shaped charge lethal mechanisms for 

defeating projected future armor and materiel targets. 
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Program Element: £6.33.13.A Missile/Rocket Components 
DoD Mission Area: #214 - Target Exploitation Budget Activity: #2 - Advanced Technolo Development 


F. RELATED ACTIVITIES: This Program Element is related to efforts conducted in PE 6.23.03.A, Missile Technology; PE 6.26.03, 
Armaments Technology; PE 6.26.16, Fuzes Technology; PE 6.26.17, Munitions: PE 6.33.58.N, Weaponizing (Prototype); and 
PE 6.43.09, ROLAND. 


G. WORK PEKFORMED BY: US Army Missile Research and Development Command (MIRADCOM) , Huntsville, AL; US Army Armament 
Research and Development Command, Dover, NJ; Sperry, Gyroscope Division, Great Neck, NY; Motorola, Scottsdale, AZ. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 
EEE A EUTURE PROGRAMS 


1. FY 1977 and Prior Accomplishments: Hemispheric Coverage Antenna (HCA)! THis #lfurt wae tmiti@ted ta FY 1974. A cost 
plus fixed fee contract was awarded to Sperry Gyroscope for the design, fabriceitem wl teatiog of he mntenna. The design 
phase of the program was completed in FY 1975. Fabrication of all components faa bimes tosgleted agal aesenbly of the components 
is in the final stage. All test fixtures at the contractor's antenna test rouge? re feepleted fer fhe performance testing 
of the antenna. Storage Reliability: This effort was initiated in FY°1974. 4 ¢oupeterined elatage reaiability dara bank was 
established and updated on a continuing basis. Eighteen storage reliability dure simmairy reperta aml @ storage reliability parte 
count prediction handbook were published and widely distributed within Departesan of Nefenae and Imtiietiy. Published storage 
failure rate data were utilized co accomplish etorage reliability prediction c= s=eernl =yele=s €6 dete including the Army's 
REDEYE, CHAPARRAL (Fuze and Seeker) and ROLAND short range air defense missile ipetema, the Ares "s WEULFIRE missile system, tne 
Navy's TOMAHAWK, PRAM and MARK 48 Torpedo systems and, the Air Force's cruise sisnile ayetes, <Acreleraged testing of PATRIOT 
components to determine their storage reliability potential was completed and Fira] reporte jutedialed, A component storage 
rellability verification program on the COPPERHEAD (Cannon-Launched Guided Projectile ayeiem parte wae initiated and will be 
pursued until such time as storage failure rates for the devices are establinis!. Cnllecties aad anialyais of storage rellability 
data were pursued on a continuing basis. Real-time testing of several pools uf ateret component Paris was accomplished (SPRINT, 
MINUTEMAN, Navy missile components). Lastly, a storage reliability seminar was held in May 1976 and a storage reliability 
workshop wzs conducted in May 1977, Tri-Service Active Radio Frequency (RF) Seeker (TRI-FAST): Prior to FY 1976, this was 
a Navy/Air Force project and was known as the Fast Acquisition, Search and Track (FAST) Program. In June 1976, a joint program 
under a Tri-Service memorandum of agreement was established. A contract was awarded and Tri-Service monitorship commenced. 
During FY 1977 the hardware design was completed, the fabrication of missile seeker hardware and test support hardware was 
completed, and system integration of the hardware was initiated. Advanced tiun!tions: Tradeoff studies were completed on 
an antimateriel multipurpose submuniton to fulfill the requirements of an approved letter of agreement. The broad outline of 
a lethal mechanism to defeat projected future armor and materiel targets was defined and effurts inititated toward resolving 
engineering issues associated with the application of unconventional liner materiale and new explosive formulations. 
Producibility studies directed toward the development cf techniques for fabricating unconventional shaped charge liner 
metals, alloys and bimetallics were completed. Loading technology studies were conducted for the development of processes 
for ideal and nonidea! compositions including pressing and loading, explosive qualification and safety certification. 
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» be completed and a sectes of tests will be conducted to deterwine antenna performance charactertatics such as gain, side 
eo levels aud padating accuracy, A tent program will be deatgned to transition the HCA from a low power teat hed into a high 
. $60 degree hemlapherte radar tent bed (UREA), Thie program will be continued tn FY 1979 aw part of Program Klement 
S100, Miaatie Fechnolopy. Thia effort wiht tnetude modtfileation af the teat range and flatures, preparation of the necensary 
eacltware and integratfion of the Hemispheric Coverage Antenna (HCA) with an advanced production model PATPIOT tranamitter. Storage 
Relfabllity: Contractor testing of COPPERHEAD (Cannon-Launched Guided Projectile) components and in-house management of the 
program are tle principle efforts. Tri-Service Active Radio Frequency (RF) Seeker (TRI-FAST): The prise contractor, Motorola, 
ts fabricating five seekers; two 8-inch diameter and three 5-inch diameter. Delivery of these seekers to the Tri-Service 
community is scheduled for second quarter FY 1978. Government testing of these seekers, including laboratory fly-over, captive 
flight and sled tests, is to be completed. Advanced Aunitions: Fabrication and loading technologies developed in the prior 
years for an antiarmor warhead will be evaluated. Prototype antiarmor warhead test hardware will be designed, fabricated, and 
loaded. Static warhead firing tests will be conducted to assess penetration performance. Preliminary design studies will 
address performance effectiveness prediction, structures analysis in high performance delivery system environments, warhead and 
fuze design interfa-ing and weapon system integration. 


vel 


3. FY 1979 Planned Program: TRI~FAST: The data reduction, analysis and final report based on test data gathered in 
FY 1978 will be completed. No follow-on Army participation {n TRI-FAST currently planned. ROLAND III (Extended Range): The 
study will be initiated co determine the feasibility of extending the range and dynamic performance of the ROLAND missile. 
Advanced Munitions: Efforts will fccns on weaponizing proven lethal mechanism concepts to fill medium and heavy anti-armor 
weapon applications such as the Advanced Heavy Antitank Missile System (AHAMS). The full scope of the AHAMS program approach 
for a man-portable, crew served/armored vehicle and tank fired weapon systems concepts will be addressed through munition 
engineering design analysis. Manufacturing techniques for forming, finishing and qualifying precision components fabricated 
from unconventional materials will be developed. Munitions shall be fabricated, tested and evaluated to demonstrate penetration 
perfornance and lethal effectiveness, and the capability to perform in high stress delivery system environment:. Efforts will 
be directed toward developing new techniques to increasc greatly the effectiveness of indirect fire, anti-areor munitions by 
improving the hit probability through target activated fuzing submunitions. 


4. FY 1980 Planned Program: Advanced Munitions: Based on the results of tradeoff studies performed previously for 
antimateriel submuniticns, one design concept will be selected for further analysis. The contractor will demonstrate the 
feasibility of the selected design concept. Designs will be formulated, hardware will be fabricated and tests conducted to 
evaluate the performance characteristics of the submunition. Work directed toward adapting the basic search and destroy arwor 
(SADARM) type submunition to the general support rocket system (GSRS) will be undertaken. System studies will be conducted 
to investigate the effectiveness of SADARM and to optimize such parameters as: Number of submunitions, dispereal techniques, 
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Program Element: 
DoD Mission Area: 


submunition. As ea result of these studies, the munition dispersal design wili be developed and models fabricated for 
testing in next fiscal year. Investigations will be conducted in the area of lethal mechenisms, for the development of an 
unconfined liner for application to general support rocket system (USRS). In addition, hardware will be fabricated and tested. 
The Vortex ring parachute will be redesigned for adaption to the general support rocket system/search and destroy armor (GSRS/ 
SADARM) submunition and models fabricated for testing in next fiscal year. The sensor application for the GSRS submunition 
will be investigated to optimize operating parameters. Efforts will continue on the weaponization of proven lethal mechanism 


concepts for antiarmor applications. 


size of 


5. Program to Compl This is a continuing program. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
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Sfoment: €6.33.14.A 
DN.) Missfon Area: 251 - Radiation Weapons Technolo 


Development. 


A. SLSOURCES (PROJECT LISTING): ($ in thousands) 


Total 
Prodect FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated 
Seeker. Title Actual Estimate Est imate Estimate to Compietion Costs 
TOTAL FOR PROGRAM ELEMENT 21000 13538 17292 19000 Continuing Not Applicable 
7233 High Energy Laser (NEL) 21000 13538 17292 19000 Continuing Not Applicable 


Components 


3. SRLEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program seeks expansion of the High Energy Laser (HEL) technology base, 
ang exploration of potential use of the HEL in a weapon system for a variety of Army mission applications. The program is 
-s=dueted in concert with the HEL programs of the Navy, Air Force, and the Defense Advanced kesearch Projects Agency (DARPA). 


The Arav’s first priority application is 


other applicaticns include} 


-. BASIS FOR FY 1979 RDCE REQUEST: 


This technology is essential for a laser for the lend warfare battlefield. 
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F. RELATED ACTIVITIES: Complementary programs Co expand the technology base and evaluate high energy laser potential are helmp 
conducted by the Navy (PE 6.35.78.N, Test Bed Development and Demonstration, and PE 6.37.54.N, High Energy Laser), Air Force 

(PE 6.36.05.F, Advanced Radiation Technology and PE 6.26.01.F, Advanced Weapons), and the Defense advanced Research Projects 
Agency (DARPA) (PE 6.23.01.E, Strategic Technology). The different battle ervironments and system platforms for each Service 
require significantly different HEL technology. The Service programs are closely coordinates by the Office of the Under 
Secretary of Defense (Research and Engineering). A number of the work efforts in the Department of Defense NEL program are 
jointly funded and performed. ia prior years, Army HEL development has been funded under Program Element 6.271.38.01.A (High 
Energy Laser Research), 6.23.03.A (High Energy Laser Research), &.26.03.A (High Energy Laser Research), 6.26.09.A (Project 
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FIGHTH CARD), 6.26.12.A (Project EIGITH CARD), 6.27.03.A (High Energy Laser Research), 6.27.05.A (High Energy Laser Resear't), 
n.lh.21.A (Laser Technology and Applications), and 6.36.1!.A (High Energy Laser Development, Advanced Laser Development, and 
Pioject ELGITH CARD). 


«.. WORK PERFORMED BY: The top five contractors are: AVCO-Everett Research Laboratories, Everett, MA; TRW, Inc., Defense and 
Space Systems Group, Redjondo Beach, CA; United Technologies Corp., Pratt & Whitney Aircraft Group, Government Products Division, 
West Palm Beach, FL; United Technologies Corp., United Technologies Research Center, East Hartford, CT; and Bell Aerospace 
Vextron, Buffalo, NY. There are 16 additional contractors with an estimated total contract dollar value of $3.1 million in 

Fy 1978. Principal Army Government organizations conducting this development program are the digh Energy Laser Systems Project 
wtfice and the US Amay Missile Research and Development Command (MIRADCUM), Huntsville, AL. Additional work is being 
accomplished at other Government facilities, includiag the US Army Mobility Equipment Research and Development Command, Fort 
Relvotr, VA; the US Army Armament Research and Cevelopment Command, Aberdeen, MD; the US Army Electronics Research and Nevelopment 
(uumand, Fo.t Monmouth, NJ; the White Sands Missile Range, NM; and the Lawrence Livermore Laboratories, Livermore, CA. 


i). PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY_1977 and Prior Accomplishments: 


Summary - Technologies necessary for High Energy Laser Weapone were identified and partially developed through research, 
subscale demonstrations, and selected scaling experiments. Systems studies established potential Army applications and advantagyr 
ever altemate weapons. 


Laser Device Technology - The Army is responsible, within the integrated DoD program, for the majority of the 
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Beam Control Device Technolo 


Propagat ion/Effecte/Lethalic 


Systems Analysis - The feasibtlit; of HEL systems for air defense, ground-to-ground, and air-to-ground applications was 
established, and several point designs. 


were completed. 
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Mobile Test Unit (MTU): 


2. FY 1978 Program: 


Summary: Several major technolgy programs will be complcted and critical hardware will undergo final testing. Major 
emphasis will be on 


Laser Device Technology - In the laser area, the technolcgies developed in FY 1976 and 1977 will be brought 
tegether into a module demonstration called Modular Army Demonstration System (MADS). 


Beam Control Device Technolo 


Program Element: #6.33.14.A Title: High Ener Laser (HEL) Components 
DeD Mission Area: #251 - Radiation Weapons Technolo Budget Activity: Development 


Pa snagution/Effects/Lethality - The major thrust of the propagation effort in FY 1978 is in three areas: 


Systems Studies - System definition designs for a will continue. Feasible tectnical approaches will 
be datermined for systems concepts identified as a result oF an on-going comprehensive mission analysis 


3. FY 1979 Planned Program: 


Summary - Smphasis will continue to be on 


Laser Device Technology - In the major area of emphasis. 


A modest level will he maintained in the areas of component fabrication technique improvement (for cost 
reduction) and of development of an advanced technology base. 


4 


Beam Control Device Technolo 
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Propagation/Effects/Lethality - The propagation effort will continue to support the lethality verification and systems 
definition efforts. Also, a broader analysis will be pursued to extrapolate results of systems designs and effects/lethality data 
to a wide spectrum of environments and scenarios. 


Systems Studies - Further detail will be developed at a moderate level for approaches 


FY 1980 Planned Program: 


Summary - The primary thrust will be on, 


Laser Device Technolo 


Seam Control Device Technol 


Propagation/Effects/Lethality - The primary thrust of this effort will be the evaluation of reliable laser device and 
beam control device capabilities in a wice range of environments and scenarios. The output of this evaluation will be used to 


define in detail the 
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System Studies - Detailed evaluation of the primary air defense and other missions will continue. 


5. Prograr. to Completion: It is anticipated that 
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Program Element: #6.36.02.A 
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A. RESOURCES (PROJECT LISTING $ in thousands 


Project FY 1977 FY 1978 FY 1979 Additional Estiuated 
Number __ Title Actual Estimate Est imate to letion Costs 
TOTAL FOR PROGRAM ELEMENT 2917 2000 22000 Continuing Not Applicable 


D118 Combat Vehicle Technology 2917 2000 2000 Continuing Not Applicable 

D168 High Survivability Test 0 0 10000 27000 41904 
Vehicle 

D305 Advanced Antiarmored Vehicle 0 0 10000 Continuing Not Applicable 


F. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The purpose of this program is to develo, conceptual combat vehicles and 
experimental west bed vehicles. These conceptual test-be¢ vehicles will incorporate new and advanced technology components 

that will enhance the ground mobility and combat effectiveness of combat vehicles. Conceptual vehicles employing advanced 
mobility concepts will be developed to determine feasibility. This program will alleviate many of the problems previously 
encouutered in incorporating components representing new technology fnto system-oriented developmental vehicles. Continuation of 
this program will expand the combat vehicle technology base for exploitation by the Aray. The joint program with the Marines and 
the Defense Advanced Research Projects Agency (DARPA) to explore lightweight combat vehicles is funded in this pregraa. 


C. BASIS FOR FY 1979 REQUEST: Complete fabrication of the High Survivability Test Vehicle-Lightweight (HSTV-L), 3 emall, highly 
agile armored vehicle mounting a 75um gun of excellent armor-piercing capabilities and a radically >ew approach to fire control/ 


acquisition. This vehicle will weigh between 17-22 tons. The High Mobility/Agility test vehicle (HIMAS), a 27-45 ton variable 
component test bed buiit to examine the relationship between mobility and survivability will be extensively evaluated in field 
testes. These evaluations will provide the data base for future combet vehicles. An elaborate data reduction end analyaic 

program will provide cost effectiveness values for future decisions. Test firings of the 75mm gua will occur to provide a thorough 
knowledge of gun limitations and capabilities. This program will be jointly funded with the DARPA and the United States Marine 
Corps. International cooperative efforts in combat vehicle technology will occur directly relating to the HSTV-L and ocher 

future technology base programs. Initial design work on an advanced concept fur other aracred fighting vehicles will also occur. 


Milestones Date 

Completion of HSTV-L fabrication August 1979 

Testing of HIMAG at Fort Knox, KY February 1978-August 1979 
Testing of HSTV-L at Fort Knox, KY September 1979-September 1980 


D. OTHER AFPROPRIATION FUNDS: Not applicable. 


— 
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through examination of innovative concepts and unique weapons systems. While theoretical studies provide a great dea! of 
information, it is wandatory that hardware teat bed vehicles be fabricated which can be evaluated under actual field conditions. 
This program encompasses development and evaluation of experimenta! test bed vehicles incorporating the very latest technology 
and {unovative concepts. The objective is to increase the mobility and combat effectiveness of future combat vehicles while 
decreasing developmental costs and time. The efforts conducted under thie program will permit .++ exploration of revolutionary 
technology in test beds resulting in proven components and concepts to be incorporated in future Army combat vehicle systems. 
Continuoss upgrading of the technology will enable the United States to maintain superiority over combat vehicles fielded by 
»cher countries. In a continuing program, concepts will be designed and fabricated to insure that cnassis and weapon station 
compunents are available to meet forthcoming needs; and the effort of integrating these components into total systems will be 


assessed, 


F  PELATTL ACTIVITIES: Specific programs related to the technical areas cf this program elem:nt (PE) are: PE 6.11.02.A, Project 
¥72, Research in Vehicle Mobiliry, PE 6.21.05.A, Materials; 6.26.03.A, Large Caliber and Nuclear Technology; PE 6.2€.06.A, Advanced 
haneente Leburatory; PE 6.27.33.A, Mobility Equipment Technology; PE 6,26.18.A, Ballistics Technology; PE 6.31.02.A, Materiels 
Scale-Up; PE 6.32.01.A, Aircraft Power Plants, Project 477, Demonstrator Engines; PE 6.26.08.A, Tank Gun Developmen*®. and Tak 
Ammuniton; PE 6.36.21.A, Vehicle Engine Developmeat; and PE 6.36.25.A, Armored Cavalry Vehicle. Close relatiovship is maintained 
with other Services and Governmental agencies. Research and cevelopment information concerning Combat, Tactical and Special 
Purpose Yethicles is also being exchanged via data exchang? agreements with allied countries. Close coordination prior to any 
budgetary decision is physically maintained and exchange of technical reports through the data exchange agre+ments is achieved. 

The High Survivability Test Yehicle-Lightweight (HSTV-L)} its a joint program with the Marines gcd the Defense Advanced Research 


Projeccs Agency (DARPA). 


G. WORK PERFORMED BY: Primary in-house efforts will be performed by the US Army Tank-Autometive Research and Development Command, 
Warren, Ml. Other in-house efforts will be performed by the US Army's Armament Research and “Development Command, Dover, NJ; 

Human Engineering Laboratory, Aberdeen, MD; Ballistics Research Laboratory, Aberdeen, MD; Army Materiel Systexs kndlyaie Agency, 
Aoerdeen, MD; Waterways Experimentaticn Staticn, Vicksburg, MS; and US Army Armor Center, Fort Knox, RY. Contractors involved 
will be: Atreraft Arssments Incorporated (AAI), Baltimore, MD; National Water Life, Kalamazoo, MI; Delco Corporation, Santa 


Barbara, CA; Hughes Aircraft Corporation, St. Louis, MO; Texas Instruments, Dallas, TX; BDM Corpdration, Falls Church, VA; and 
Systems Planning Corporation (SPC), Arlington, VA. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS 


1. FY 1977 and Prior Accomplishments: Design study contracts for the HSTV-L were conducted and source selection for one 
contractor to fabricate the HSTV-L was conducted. The extended M113Al Armored Personnel Carrier was fabricated and evaluated. 
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2. FY 1978 Program: Initiate favrication of the High Survivability Taal Vehiclo-Lightueight (METW=L). Inltiel ceecept 
feasibility work will begin on the next tes: Sed vehicle to follow tha HET¥-L. 


3. FY 1979 Planned Program: Complete fabrication, initiate testing aad evaluation of the MET¥-L. The High Aebilicp/Agilicy 
(HIMAG) test vehicle will continue testing and evaluation at Fort Knox, KY, anil thite Sands Mised Le Range (WERE), BM, where thes 
75mm test fixture gun will be fired and evaluated. Analysis of test data Provided by the HUMAC and EETY-L vehicles will accor 
Design etudies and initial fabrication of the test bed vehicle to f2sllow BST¥=4 wil] eccer. Jeint alfarte with the Federal 
Republic of Germany (FRG) will begin with exchange cf test bed hardware, evaliaf{inn of the Tem os ced jolet coetiag. Orhew 


advanced concepts and systems will begin design and evaluation. 


4. FY 1980 Planned Prograr: The HSTV-L and BRIMAG will complete testing and evaluation. Final report on HSTY-L program will 
be prepared and recommendations for future light armored vehicles will be provided. The next test bed vehicle after HSTV-L will 


begin fabrication. 
continue. 


5. Program to Completion: This is a continu‘ng progran. 


Joint efforts with the FRG and other NATO countries to develop a common combat vehicle technoiogy base will 
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Project: #D188 Title: High Survivability Test Vehicle 
Program Element: #6.36.02.A Title: Advanced Land Mobility System Concepts 
DoD Mission Area: #239 - Land Mobility Technolo, Budget Activity: 2 _— Advanced Technology Devel 


A. DETAILED BACKGROUND AND DESCRIPTION: This prograr supports a joint Army, Defense Advanced Research Projects Agency (DARPA) 
and Marine Corps program entitled "Armored Combat Vehicle Technology Program". The purpose of this joint program is to determine 
payoff for high levels of mobility and agility in combat vehicles, develop the 75am gun initisted by DARPA and examine the 75un 
gun combined with small, lightweight vehicles. Test bed vehicles are being fabricated and tested under this joint program. These 
vehicles include the High Survivability Test Vehicle-Lightweight (HSTV-L), a 17-22 ton test bed vehicle mounting an improved 7Sam 
gun and the High Mobility Agility (HIMAG) test vehicle, a 27-45 ton variable parameter test bed vehicle mounting a test fixture 
7Swea gum. The imat fixture gun can be fired either with high reesil forces or low recoil farces. The HIMMS is a rolling 
lubwraiovy inatrumented to provide extensive data on fire contro] systems, human factors, rehicle i uspensieas and esther areas. 

Tee EETY-L is o meali, Lightesight whiches eeplopieg imeowetivs deaige foereres te tocrames vehicle sorvivebliity, dveeced 
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‘6; UN Arey Areor Canter, Fort Ears, EV; Ballintic feererch Laboratory, Aberdeen, 5D) Kories Corps Borelegeent ond 


Edscation Center, Guasticc, WA; onl i deep Infantry Center, Tort Bemnleg, GA. Mator contractors srei ARE Corporation, Fert 
Cileton, Gf) Aircraft Arumemte, leearporeted (M01), Baltiacre, Sy Temes Imotreenia, Galles, TE; oof Selon, Detrode, Al. 
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4. ¥Y 1980 Planned Program: Complete testing of High Survivability Test Vehicle-Lightweight (HSTV-L) and High Mobility/ 
Agility (HIMAG) test vehicles. Data analysis will continue and the results derived will be presented in a final report on 
recommendations for development cf light arwored combat vehicles. 


5. Program to Completion: Enter into development of a light armored combat vehicle if that recommendation is made at the 
ecneluston of the FY 1980 program. 


6. Major Milestones: 
Milestone Date 


Contract award for HSTV-L fabrication. November 1977 

Testing of HIMAG at Fort Knox, KY, and White Sands Missile Range. October 1978-August 1979 
Complete fabrication of HSTV-L. September i979 

Begin testing of HSTV-L. October 1979 

Complete testing of HSTV-L. August 1980 

Report completed. October 1980 


7. Resources ($ in thousands): 


Total 
FY 1978 Additional Estimated 


Estimate to Completion Cost 
RDTE: Funds 0 27000 419046 


FY_1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
Project: ¢b305 Title: Advanced Anti-Armor Vehicle (NATO) 
Program Element: #6.36.02.A Title: Advanced Land Mobility System Concepts 
DoD Mission Area: #239 - Land Mobility Technolo Budget Activity: 2 ~ Advanced Technology Development 


A. DETALLED BACKGROUND AND DESCRIPTION: This program supports joint technology between the United States Army and Nortn Atlantic 
Treaty Organization (NATO) members. The Federal Republic of Germany (FRG) and uther NATO nations have expressed interest 1 
technology base efforts for lightweight anti-armor vehicles and medium caliber weapons. A program involving the FRG will enable 
the United States to take advantage of the FRG's data base built up on future armored vehicles, their testing, and high mobility 
combat vehicle test beds with sophisticated fire control systems. The FRG has a sizable investment in instrumented test ranges 
which will be fully incorporated into joint US/FRG efforts. This joint program will encompass cooperative efforts on various 
aspects of the Armored Combat Vehicle Technology Program. The joint program will provide for a comparison on individual mobility 
versus unit mobility. This effort will determine how combat vehicles of unusual mobility and agility can be incorporated into 
effective combat formations. Included in this aspect of the progran will be a determination of what level of armor protection is 
required to defeat potential enemy weapons, what pay off exists for increased survivability with reduced vehicle silhouette and 
increased mobility/agility, what are the distances at which engagemencs will be fought, and what fire control is required in highly 
mobile and agile combat vehicles. Recognizing thar differences exist in how to meet perceived needs the program vill provide a 
common basis for evaluating trade-offs of vehicle mobility and armor protection. Standard methods of developing test plans for 
combat vehicles and test evaluation will result. Cooperative efforts in vehicle design simulators which will reduce hardware costs 
and time in vehicle development will be pursued. The final product of the cooperative efforts will be the attainment of common 
conclusions as to future combat vehicle requirements. 


BR. RELATED ACTIVITIES: Program Elements (PE) 6.21.05.A, Materials; 6.26.01.A, Tank-Automotive Technology; 5.21.03.A, Large 
Caliber Technology; 6.26.18.A, Ballistics Technology; 6.27.09.A, Night Visions Investigations; 6.27.16.A, Human Factors in Military 
Systems; and 6.57.06.A, Materiel Concepts Evaluations. Frequent coordination conferences are held to insure coordination end 


avoid duplication. 


C, MORK PERFORMED BY: In-house organizations participating in this program are: US Army Tank-Automotive Research and Development 
Command, Warren, MI; US Army Armament Research and Development Command, Dover, NJ; Waterways Experimentation Station, Vicksburg, 
MS; US Army Armor Center, Fort Knox, KY; Ballistic Research Laboratory, Aberdeen, MD; US Army Command Development Experimentation 
Center, Montery, CA; and US Marine Corps Development and Education Command, Quantico, VA. 


D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS: 


1. FY 1977 and Prior Accomplishments: Not applicable. 


°?. FY 1978 Program: Not applicable. 


i 

T 

| 

il 
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i Project: #D395 Title: Advanced Anti-Armor Vehicle (NATO) 

{ Program flenent: #6.36.02.A Title: Advanced Land Mobility System Concepts 

/ DoD Mission Area: #239 - Land Mobility Technolo Budget Activity: #2 - Advenced Technology Develo 
pe 3. FY 1979 Planned Program: US/FRC joint tests of high mobility test beds will be conducted. FRG vehicles will be evaluated 
® in the US in conjunction with the US high mobility vehicles. The 75mm gun with ammunition will be provided to the FRG for test and 

evaluation. Instrumentation used by both the US and FRG in that program will be exchanged. Extensive joint analysis of systems 

> a 3 performance, force mix, tactics, dpctrine, and computer simulation models will take place. 
% * t 
= fe 4. FY 1980 Planned Program: Not applicable. 

Ss Program to Completion: Not applicable. 

6. Major Milestones: Date: 

* Program Discussions with FRG February 1978 \ 
. Negotia:ion of Memorandum of March-July 1978 
1 Understanding 

Program Initiation October 1978 
e 
7. Resources ($ in thousands) : 
Total 
FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated 
Actual Estimate Estimate Est imate to Completion Costs 
RDTE,A: fuods 0 0 10000 0 0 i?) 
i 
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.36.04.A Title: Nuclear Munitions and Radiacs 
DoD Mission Area: $218 - Advanced Weapons Effect Budget Activity: 2 - Advanced Technol 


and Nuclear Munitions 
A. RESOURCES (PROJECT LISTING): 


Total 
Project Fr isiT Fr Tee Estimated 
Nuaber Title de ik Costs 
TOTAL FOR PROGRAM ELEMENT - Kot Applicable 


DO89 Nuclear Burst Detection Santa 17 
System (NBDS) ' Biss. ee 

D135 Nuclear Weapon Development "* 

Support Cuntinuing Mot Applicable 
D153 Buclear Effects Support 

Team (NEST) Continuing Mot Applicable 
D443 Nuclear Projectiles ] Continuing Mot Applicable 
D483 Radiological Detection and 

Measuring Equipment Continuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION : The Army must be eble to conduct both offenses 2d dafemsive nuclear opera- 
tions. This requires development and acquisition of equipment that can survive in nuclear envirmemmsts, Ale required je the 
ability to locate nuclear bursts and estimate the yields and fallout producing potential, to intagrata Ehass dete into battle- 
field information system programs and to detect radiation and fallout. Currently, the technique imr lsestimg nuclear burste 1s 
vissal. Reporting times are slow; often data from the same burst are different; and accurate estimtas af Finld end fallout 
producing potential are unlikely. This program will provide the Army with an ability to detect aad lecate saclear bursts 
automstically, to estimate the yield and fall and potential, end to report the information in near real tims co appropriate 
command centers. Current radiation detection equipment is very old, and is unable to measure ail ths seramaairy environments 


expected on the tactical nuclear battlefield. This program also provides the Army with an advanced, simtc-nl-the-art family 

of radiac equipmen: that will detect end measuré radiation and provide commanders and medical perémmes] with padiation histories 
of units and individuals. Such a capability is very important but is not available today. A requirement alew exists to inte-~ 
grate the recearch and development aspects of Army nuclear wespon programs with the remaining lifm—creis famrkions. Also required 


#6.36.04.A Title: Nuclear Munitions and Radiacs 
#218 — Advanced Weapons Effect Eudget Activity: #2 - Advanced Technolo 


and Nuclear Munitiogs 


ning technology is appropriately applied during development of all Army systems. The 

Nuclear Effects Support Team projects meet these two requirewents. Finally, the Army 
must insure that advancements in the state-of-the-art in ballistics and conventional ammunition zre appropriately related to the 

ff] family of auclear weapons. This program provides that capability as weli. If wodernized, nucleer survivable equipment is not 

| developed the Army will have to rely on “nuclear soft" systems and if the burst detector and the radiac equipment are not 
developed to weasure and re“vrd the radiation environments expected oa the tactical nuclear battlefield--combat effectivenes 


{ will be substantially degraded. 


Program Element: 
DoD Mission Atea: 


Devclopment 


is a wethod of insuring that nuclear harde 
Nuclear Weapon Developaent Support and the 


ss 


c. BASIS FOR FY 1979 RDTE REQUEST: Advanced development will be done on cost-effective technical improvements in nuclear pro- : 
| jectile technology such as improved rocket assist propellants. Artillery applicazion of tactical earth penetrators will be | 
Managers (PM) in the area of 


developed. Development of a Nuclear Burst Detector will continue. Support for various Project 
S:rvivadility Progran. Improvements in the family of radio- : 


4 rucieat survivability will be expanded as part of the Army Nuclear 
7 logical detection and meacuring equipment will be develcyed and preparation for transition either to further engineering develop- 
uppore of Joint Department of Erergy-Department of Defense (DOE-DOD) F 


« ment or preferably directly to production will be made. S 
Phase 2 Nuclear Weapon Feasibility Studies will continue. 


D. OTHER APPROPRIATION FUNDS: Not applicabie. ) 
be in technology A 


1 £. DETAILED BACKGROUND AND DESCRIPTION: Emphasis in the advanced development (AD) of artillery projectiles will 
to increase range, reduce collateral , and img cove safety, security and command and control. The increased range concepts . 


provide substantially improved effectiveness and survivability of the nuclear delivery forces. The 
efforts enhance deterrence by making the nuclear forces a more credible deterremt. Artillery applications of earth penetcator 

technology offer the potential for cosc e k of hardened structures with 

- i radiological detection, measuremeat a=/ alarm devicer will x | 

application of technology developed in this PE. as "large scale integration" tech- 

| nology to electronics in radiac equipzent and to transition such improvemesiil dipectip te pr . 

} his technology are substantial. ED suppert far non-systen related functions such as | 

overall command, control and security of 7 

of muchear survivability and hardening. This is 

’ 


ffertive stanc-off atomic demolition minitiona and for attac 
reduced collateral damage. The family of be improved through 
The objective is to apply such t=prevements 
oduction without further engineering 
development. Potential cost savings in t 
che stockpile will be provided by th# Fieieet Hanagac, Nuclear Munitions. A Nuclear 


Effects Support Team will provide technical support to system PM's in the area 
a key element of the Aruy Nuclear Survivability Programs. 


4 we 


ts and is closely coordinated with DOE advanced development efforts. Exploratcry 
ograns 


develupment efforts in PE 6.26.03.A, Large Caliber and Nuclear Technology, are 
lished by the Defense Nuclear Agency are incorporated. There is 


eS 
me | under PERSHING II auspices, PE 6.33.11.A, and those being accomp 


] 
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‘+ cpram Element: #6.36.04.A Title: Nuclear Munitions and Radiacs 
DoD Iisston Area: #218 - Advanced Wea Budget Activity: 
and Nuclear Munitions 


no duplication of efforts under the Department of the Air Force nuclear burst detection programs which are oriented more on 
atrategic than tactical weapon detonation detection. Tri-Service radiological detection programs are coordinated and integrated. 


(. WORK PERFORMED BY: US Army Armament Research and Development Command, Dover, KJ; Harry Diamond Laboratories, Adelpbi, MD; HB 
Army Materiels and Mechanics Research Center, Watertown, MA; and US Aray Electronics Research and Development Cormand, Fort 
Monmouth, NJ. Principal contractors include Bendix Corporation, South Bend, IN; and Sandia Laboratories, Albuquerque, NM. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. F¥ 1977 and Prior Accomplishments: Advanced development (AD) of various artillery projectiles, atomic demolition munitions, 
and surface-to-surface missile adaption kits was completed in the early to mid 1970s. Most of the technology has been incorporated 
in appropriate engineering development programs such as the 8-inch nuclear projectile and the LANCE MOD 3 nulear warhead section. 
The nuclear burst detector continuea in AD in FY 1977. Techniques were developed and tested successfully to discriminate between 
nuclear bursts and lightning. A magnetic technique for inexpensively and accurately locating nuclear bursts was developed. Digital 
and “Large ecale integration" (LSI) technology to enable cost-effective improvements in the family of radiac instruments were devei- 
oped in FY 1977. Project Nanager (PM) Nuclear Munitions provided substantial effort in identifying improvements reqtired in the 
nuclear weapons stockpile in FY 1977. 


2. F¥ 1978 Progrars: AD of components such as fuzing, rocket motor propellants and bonding schemes, and projectile joint 
technology related to 155mm nuclesr projectiles will begin. Additionally, an overall effort on extended range and reduced collat- 
eral damage techniques for artillery projectiles will continue. The Neclear Buret Detection System effort will continue at a very 


low level utilizing FY 1977 funds that were specifically earmarked for this purpose when budget adjustments were made in December 
1976. The radiological detection and measuring equipment efforts will continue level-of-effort development of cost effective 


improvements to the radiac equipment. 


3. FY 1979 Planned Program: Funding will be resumed for the nucleac burst detector to enable completion of AD and demonstra- 
tion of feasibility. Support to PM Nuclear Munitions for nonsystem related effort will be expanded to enable additional support 
of the Tri-Service emergency disablement systems programs. Nuclear Effects Support Team effort will begin. This effort provides 
substantial support to system PMs in the area of nuclear survivability and is a key element in the Army Nuclear Survivability Pro- 
gram. AD work supporting the 155mm nuciear projectile will he completed. Additional effort will focus on extended range and 
improved safety for artillery projectiles. Level-of-effort development on cost effective improvements to radiac equipment will 


be continued. 


4. FY 1980 Planned Program: Testing of the AD model of the nuclear burst detector and transition to full scale engiueering 
development will be completed. Support by PM for Nuclear Munitions for nonsystem related programs and the Tri-Service Emergency 
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Program Element: #6.36.04.A Title: Nuclear Munitions and Radiacs 
DoD Miseion Area: #218 -— Advanced Weapons Effect Budget Activity: #2 - Advanced Technolo 
and Nuclear Munitio 


Disablerent Systems Project Officer's Group will be continued. Support to PMs will be continued in the area of nuclear surviva- 
bility. Testing of extended range, reduced collateral damage concepts for artiliery projectiles will be expanded. Technclogical 
development of radiac components will be continued. 


5. Program to Completion: This is a continuing program. 


FY_1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.36.06.A Title: Landmine Warfare 
DoD Mission Area: $237 - Mines and Mine Counterme Budget Activity: #2 - Advanced Technolo Development 


A. RESOURCES (PROJECT LISTING): 


Total 
Project FY 1978 FY 1979 FY 1989 Additional Estimated 
Rumber Title Estinnte Estimate Estimate to letion Costs 
TOTAL FOR PROGRAM ELEMENT 1813 8690 7157 Continuing Not Applicable 


7157 Continuing Not Applicable 
D146 SLUMINE 0 4000 0 Continuing 


B. S3RIEF DESCRIPTION OF ELEMENT AMD MISSION NEED: Provides for advanced development of components and concepts applicable to 
landmine warfare and the family of scatterable mines (FASCAM). Mines continue to provide a formidable obstacle to assist in 
overcoming the massive tank threat posed by the Warsaw Pact. Mines are required to fortify natural obstacles such as defiles, 
rivers, and built-up areas in order to delay, canalize, and tnterdict attacking forces and enhance the performance of direct 
and indirect fire weapons. Component efforts include improved sensors, fuzes, target discrimination logic and anticounter- 
measure devices to improve the overall effectiveness of mines and make minefields more difficult to traverse. New concepts 
include controllable minetields for greater battlefield mobility of friendly troops, an off-route antitank mine for use 

along highways and roads and in built-up areas, a river mine to enhance the obstacle potential of watercourses, and a short- 
range rocket-delivered mine utilizing an existing launcher for high density, immediately responsive mine delivery. Identified 
components, when integrated, will provide a system of mines and delivery means meeting Army requirements and compatible with 
systems being developed under Program Element 6.46.19.A, Landmine Warfare. New systexs will complete Army requirements for 

a totally integrated mine-based barrier system. 


C. BASIS FOR FY 1979 RDTE To complete advanced develsparsi af a =euece slctoprocemmer ult for the family of scatter- 
able mines which will allow variations in programed logic duritg mina soeeetip. EX ferte vill ceatinus to valiaate the underwater 
mine concept through functional component evaluation, and the eff=-routw mise threugh improved eteedaif lethal mechanisms and 
sensors. Efforts will be initiated on an improved manually emplaced mina wtiliziag tien heaslise scarterable mine, and the 
Surface Launched Unit Mine Rocket (SLUMINE) which consists cf drrslopeest of 5 sew eine werkeed for on existing rocket launcher 
utilizing components common to the family of scatterable mines (MASCAM). 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


Program Element: #6.36.06.A Title: Landmine Warfare 
DoD Mission Area: #237 - Mines and Mine Countermeasures Budget Activity: #2 - Advanced Technolo Development 


E. DETAILED BACKGROUND AND DESCRIPT : The family of scatterable mines (FASCAM) is being developed utilizing baseline antitank 
and antipersonnel mines which can be emplaced by a mltiplicity of delivery means. The components of these mines perform necessary 
functions to insure that iandmines continue to provide the battlefield deterrent commensurate with the changing nature of modern 
warfare. This objective is accomplished through new developments in mine sensing and discriminating logic, lethal mechanisms, 
fuzing, and (mproved resistance to enemy countermeasures. Efforts supported by this program are then integrated into ongoing and 
new mine hardware systems in Program Element 6.46.19.A, Landmine Warfare, in order to meet the requirements for Army barrier 
systems. In addition, this program supports efforts for new landmine warfare concepts and for the det«cmination of concept 
feasibility. The long range goal of this program is truly controllable barriers, highly lethal to enemy forces, while harmless 

to frterdly troops. 


F. RELATED ACTIVITIES: Engineering cevelopmeat of items and concepts in this program is performed in Program Element 6.46.19.A, 
Landmine Warfare. Developmental information is coorcinated and exchanged between the Services by the Tri-Service Joint Technical 
Coordination Group for Bombs, Mine, and Clusters. The Department of Defenee Armaments/Munitions Requirements and Development 
Committee monitors the scatterable mine program with a view towards avoiding Service duplication. Countermine efforts under 
Program Elements 6.36.19.A and 6.46.12.A, Countermine and Barriers are reviewed on a continuing basis to incorporate necessary 


counter-countermeasures if applicable. 


G. WORK PERFORMED BY: The Project Manager for Selected Ammunition, US Army Armament Research and Development Command (ARRADCOM), 
Dover, NJ: is responsible for management of Landmine Warfare systems and components. Other in-house efforts are provided by: 

The Army Materiel Systems Analysis Agency, ALerdeen, MD, and the US Army Mobility Equip:sent Research and Development Command, 

Fort Belvoir, VA. Contractors include: Raytheon Company, Bedford, MA; Hughes Aircraft, Fullerton, CA; Sperry-Rand, Great Neck, 
Long Island, N¥; Martin-Marietta, Orlando, FL; and Burroughs Corporation, Paoli, PA. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Acc _.shments: Prior to FY 1975, hel/coprer delivered and artillery delivered antitank and anti- 
personnel mine systems were validated and moved into engineering development. Comprehensive systems effectiveness studies were 
conducted. Components for the Ground Emplaced Mine Scattering System (GEMSS) were developed. Power supplies and sensors were 
developed. In FY 1975, investigations on remote control components for minefield command arm/disarm were initiated. Systems 
effectiveness studies and component field tests continued. In FY 1976, studies continued on off-route and controliable mine 
systems. Design work on improved power sources and influence sensors were conducted. A prototype command and control module 
for ecatterable mines was developed. During FY 1977, efforts were initiated on a microprocessor for mine sensor logic to assist 
in target discriminatioa and improve lethal probability. Advanced development on the Modular Pack Mine System (MOPMS) was 
completed. Command and control functions for the employment of scatterable wines were categorized. A long stand-off sensing 
mechanism was investigated. 


Program Element: €6.36.06.A Title: Landmine Warfare 
DoD Mission Area: #237 - Mines and Mine Counterme Budget Activity: 42 — Advanced Technol 


2. FY 1978 Program: Efforts continued on a xicroprocessor for mine sensor logic and on counter-countermeasures for antitank 
sensors. Work was initiated on en improved lethal mechanism, an underwater wine, and en improved coaventiousl aine, and an 
off-route mine. 


3. FY_1979 Planned Program: Complete advanced development of the wicroprocesesor for wine sencor logic, the underwater nine 
system, and the off-route mine. Continue efforts on improved lethal mechanisms and un improved conventional mine. Initiate 
advanced development of SLUMINE utilizing components common to the family of scatterable mines (FASCAM). 


4. FY 1980 Planned Program: Complete advanced development on improved lethal mechanisms e:¢ the improved conventional 
mine. Initiete efforts on a mine system for military operations in built-up areas (MDBA) and an extended range mine systen. 


5. Program to Completion: This is 2 continuing program. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
RE SMA DESURLETIVE SUMMARY 
Program Element: 6.36.07.A Title: Army Small Arms Program 
DoD Mission Arer: #235 - Guns and Related Technol Budget Activity: #2 - Advanced Technolgy Development 


A. RESOURCES (PROJECT LISTING): ($ in thousands 


Total 
Project FY 1977 FY 1979 FY 1980 Addittonal Estimated 


Number _ Title Actuai Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 4689 215 250 Continuing Not Applicable 


DO13 Individual Weapon System 
Developmen’ 434 Not Applicable Not Applicable 


D609 Armor Machine Gun 90 Not Applicable Not Applicable 
D627 Small Arms Components 1032 695 Not Applicsble Not Applicable 
D440 Light Machine Gun 3133 0 21 25 Not Applicable Not Applicable 


B. BPIFF DESCRIPTION OF ELEMENT AND MISSION NEED: This program encompasses ali advanced development projects that support the 
Army Small Arms effort. Objectives of this program include technology advances for Infantry rifles, testing of improved 
coaxial tark machine guns, and development of a lightweight, one-man, automatic weapon for use in tle infantry squad. 


c. BASIS FOR FY 1979 RDTE REQUEST: D640 - Complete development testing/operational testing on the >.56mm MINIMI machine gun 
and 5.56mm XM248 machine gun as Squad Automatic Weapons (SAW). Analyze test data and conduct a Development Acceptance 
In~Process Review to select the weapon system to fill the Infantry's requirement for a light high-velocity SAW for entry into 
low rate initial production. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


include efforts in individsal weapons, component development, crew served weapons and special purpose weapons. Major thrusts 
include: conceptual prototype testing of Future Rifle System candidates; burst dispersion, reliability and accuracy tests; 
testing and evaluation of the SAW; testing and evaluation of armor machine gun concepts for use in the tank coaxial role, and 
development of 40 millimeter grenade training rounds. A specific area of interest is the investigation of an faproved 5.56 
millimeter round which could meet both SAW and M16Al rifle requirements. The M16Al weapon system and the improved 5.56 
millimeter ammunition are the US contenders in the NATO Small Arms Tests designed to select a second NATO standard caliber of 
emall arms ammunition. 


E. DETAILED BACKGROUND AND DESCRIPTION: This program provides for Army Smal? Arms advanced development (AD). These projects 


F. RELATED ACTIVITIES: The various projects in this program represent the only source of militery small arms AD for all 
Services. These tasks are monitored by other Services. A Joint Service Small Arms Planning Group has been formed to insure 
Proper coordination among the various Services Smail Ares requirements. 
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* ogra, Element: #6.36.07.A Ticle: Army Small Arms Program 
DoP Missfon Ateat #235 - Guna and Related Technolo Budget Activity: #2 - Advanced Technology Develo 


G, WORK PERFORMED BY: In-house work is performed by the US Army Armament Research and Development Command (ARRADCOM), Dover, 

NJ, and the US Army Test and Evaluation Command (TECOM), Aberdeen Proving Cround, MD. Major contractore: Olin-Mathison Chemicrl 
Corporation, New Haven, CT; AAI Corporation, Cockeysville, MD; Maremont, Saco, ME; Ford Aerospace aad Communications Corporation, 
Newport Beach, CA; General American Transportation (GATX), Chicago, IL; and PRC System Sciences Cormoration, Englewood Cliff, NJ. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 
1. 


FY 1977 and Prior Accomplishments: 


a. Project DO13 - Infantry Weapon Systems. Low level light sight assemblies usine promethium as illuminants were 
provided for the MI6Al rifle. Advanced technology vas applied in designing and providing M16Al rifles for user evaluation 
with muzzle compensation, burst control and a single point (reflex collimator) sight. The user evaluation demonstrated improved 
target acquisition and hit probability. These investigations have demonstrated functional performance and potential of a mechaniss 
for effective controlled burst fire, demonstrated a saboted cartridge and provided essential data to form a basis for further 
development provided an integrated weapon (4.32 millimeter point fire and 30 millimeter area fire) for initial user evaluation, 
and provided emperical data heretofore not available for these advanced concepts to be used in systems enalysis, integration 
and development. 


hb. Project 000 = deer Aorhine Gun, fd ble! Mirdecg otteckeent (0P8) fer corel! operating mechenioe wee dee rete 
wad provided te Limited qumtities to support weer evralaetion and training pregremt. The BFA represents « breakthrough Ls 
the ateteaf-the-art etd prevides « feanthde and reiishis concept for ure with recoil operated weapons, Evaluation of several 
arecr machine gun concepta howe feauited (6 Identifying mechanioat they hews che potential for higher relishility avd lower 
saintesae they standard Fielded sogpeos. Ewaleatton md teetiag of (So end foretge weapons Lode tified the 7. hia Seo 
sarliiie go ond the felgioe Tite MA-38 machine gon a heeding the bi ghee! potential to meet the requitemete fer om toterio 
oreer seckhie= gue, Comprehension testing aed evnleation of these fen espns wes coeplated and the MAG-50 mechtios Poe ee 
selected oo 0 feplacemeet for the |.ijem ATL machine gan presently weed oo rarlous weapon Fpetem, 


F . Barrel weer and eregiee jeveerigetions resulted is demonstrating ei goifirest 
ingress ie © rest Flated, retary waged 4.77 ell iiseter barre] hes desenecreted seriafectory 


a. Praject G4) - Antomtic Ue . Fatametric epetes stadien firatified «peter that eoeld eet the eer’ pega re 
mete, Thre contraction] aed Le affort threes WE aed tee foreige mecheclee vere schedtted for qeer evelaation, The 
5. ime BOI eechine gor ee! the 1, idee MIRIMD eeckine gow dered ep Pebriqes Gations:, Lelgicm, were selected For further 
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Program Elewent: #6.36.07.A Title: Army Small Arms Program 
DoD Mission Area: #235 — Guns and Related Technology Budget Activity: #2 - Advanced lechnology Development 


development. The cartridge used in the Initial development was 6 millimeter. An impz>ved 5.56 millimeter ball projectile 
that extends helmet penetration range and a tracer tiat extends visible trace range were demonstrated. These two cartridges 
were submitted to the NATO small caliber cartridge evalvection as contenders for NATO standardization. The feasibility of 
converting the 6.0mm XM235 machine gun to 5.56 millimeter was demonstrated. A 16 month advanced development contract 

was awarded to Ford Aerospace Communication Corporation for the development of 18 prototype 5.56 millimeter Squad Automatic 
Weapon (XM248) using the basic design of the 6 willimeter XM235 Squad Automatic Weapon (SAW). 


2. FY 1978 Program: Eviluate state-of-the-srt components in a systems environment to quantify improvements achieved 
in rifle performance. Design areas to be stressed are: fire control, loading devices, materia) application, handling and 


controlabiliry. 


3. FY 1979 Plauned Program: Complete development testing/operational testing on the 5.56mm MINIMI nachine gun and 5.56 
M235 machine gun. Analyze test data and conduct a develcpment acceptance in process review to select the weapon system to 


fill the Infantry's requirement for a light high-velocity SAW. 


4. FY 1980 Planned Program: Continue Army program for prototype production and investigation of light machine guns and 
other crew served weapon accessories. 


5. Program to Completion: This is a continuing advance development progran. 


Program Element: #5.36.13.A Title: Advanced Fuze Desi 
DoD Miseinn Area: 4235 - Guns and Related Technolo Budget Activity: 2 - Advanced Technolo 


A. RESOURCES (PROJECT J.ISTING) ($ in thoussnds) 


Project FY 1979 PY 1980 Addi tional Estimated 
Number Title Estimate Estimate to_ Completion Costs 
TUTAL FOR PROGRAM ELEMENT 822 1879 Coxtinul ng Not Applicable 


DE 5S Advanced Artillery and 
Mortar Furing 43% 516 1135 Continuing Not Applicable 


DF 59 Supporting Advanced Fuze 80 312 744 Continuing "Not Applicable 
Development 


B. BRIEF DESCRIPTION OF ELEMENT AND (TISSION NEED: The future effectiveness of ant{-armor weapons is being challenged by the 
development of a new and serious threat - the emergence of new improved armor. this threat not only demands new anti-tank 
weapons but also fuzing systems which function effectively in these new weapon systems at all angles of impact and without 
interference to warhead and weapon guidance system performance. The curreiit program is investigating technology break- 
throughs end impact anti-armor heat ammunition fuzing. A program will be initiated for a mapnetic inductive technique which 
permits for the first time the ability to sense stand-off by proximity regardless of the geomecry of the ameunition nose. 
Tribclumtnescent films permit all angle sensing with no mechanical interference or wires. These and other techniques 
promise to counter the challenge of the threat represented in future armor warfere. 


In addition a Hi-burst proximity fuze development is proceeding tn assure capability for improved conventional munition, 
extended range terminally guided projectile applications, and for smoke ard illuminating mortar/ertiliery applications. Advances 
in electromic fuze technology now offers the opportunity to realize both hand set as well as remote set capability in electronic 
fuzing for artillery. The current program is exploiting this technology for the next generation 200 second hand set electronic 
time artillery fuze. A program design to lower the cost while improving impact sensitivity of the standard M739 point detonating 
(PD) fuze is in progress. A new low cost PD element is under development which will be product improved into the M739 in FY 1980. 


Program Zlement: #6.36.13.A Title: Advanced Fuze D. 
Dod Mission Area: #235 - Guns and Related Technology Budget Activity: #2 - Advanced Technolo Development 


Remote set fuzing for tank fired ammunition against both ground and air targets are under investigation. This new 
capability will significantly lower reaction time and enhance tank aurvivability. Along these same lines are the 
development of remote set multi-option 2.75" Rocket fuzing for helicopter systems. This development will also provide 
substantial improvement in operational capability both in terms of selecting from a single fuze the optimum fuze selection 
for maximum carget effectiveness. 


& [r sepporr of these fuze programs there are developmenta to permit effective low cost evaluation of these fuzes during 
development or to diagnose problems arrising in standard fuzes. A program is being directed to proving out techniques and 
introducing proven techniques into current and future fuze engineering activities. The program is aimed at obtaining a 
low cost ness munced telemetry system. Future plans call for development of techniques for measuring the more difficult 
fuze environments zd response to in-bore launch and terminal impact. There is a technology base for these developments. 
The program will ccnvert “he technology into practical tools for engineering and development du-iag fuze programs and 
aalfunction ievestigacions. 


né aecc for chese projects is based upon future weapon systems. These advancements will contribute to increased 
Weapor 3ystem cperationa! cupability, improved safety, increased effectiveness against targets and at lower costs. 


vockets, and tank fired ammunition, and 


arcticiery, initfation of an improved impact fuze for artillery ammunition; and a low cost battery-less 200 second time fuze 
for arriltery. Continuation of telemetry and impect cystems for monitoring fuze component behavior when fired fitted to 


arilllery projectiles. 
D. OTHER APPROPRIATION FUNDS: None. 


E. DETAILED BACKGROUND AND DESCRIPTION: This program element provides for the develypment of advanced fuzing technology into 
prototype components, systems, and substystems for artillery, morter, aerial rockets, and tank ammunition. A primary goal is to 
increase cperational effectiveness (e.g., lethality, reliability, flexibility) of present suntions, as well as improve mission 
cost-effectiveness. New technologies are being applied to improve existing components, such as impact switches, safety aud arming 
devices, and power supplies. Wireless data transmission techniques are being developed to set fuzes (to a given range or function 
mode), thereby improving response time and reducing human error. Another objective is the development of new fuzes to meet the 
requirements of advanced weapons. New fuzes are needed for multiple warhead aerial rockets and guided and unguided artillery 
rounds, illuminating and emoke dispensing rockets and mortar shelle. An auxiliary prvject, DE 59 Supporting Advanced Fuze 
Development, supports these fuzo developments vi> improving techniques for testing tuzes and monitoring their operation and 
environment, thereby reducing development time and cost. 


ye 


4 


Frogram Element: #6.36.)2.A Title: Advanced Fuze Design 


DoD Mission Area: #235 - Guns and Related Technology Budget Activity: #2 - Advanced Tecanolo 


F. RELATED ACTIVITIES: This program supports tho development of fuzing to meet the requirements of munitions funded ‘sy the 
following program elementa: 6.46.01.A, Lightwetght Company Mortar System: 6.36.08.A/6.46.02.A, Weapons ana Ammunition. 
Projects in this program are supported by exploratory developasnt programs (6.2). Developments in this program ire 
compatible with Tri-Service requirements to avoid Proiiferation of RDTE pregreus. All new programs are coordineted with 
joint technical coordinating groups. 


G. WORK PERFORIED BY: In-house sgencies: Hazry Diamond Laboratories, Adelphi, MD; US Army Electronics Command, Fort Monmouth , 
NJ, US Army Armament Research and Development Command, Dover, KJ; US Aruy Armament Command, Rock Isiend, IL; and US Army Test 
and Evaluation Command, Aberdeen Proving Gzound, MD. Contractors will include Generai Electric Company, Burlington, Vermont 
and Syracuse, New York. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS : 


1. FY 1977 and Prior Acc 3: Advanced development of a sulti-optioa fuze (selectable functions anclude high and 
low air burst, impact, and delayed functica after impact) for 60am and 8lam mortars was completed. This fuze has since completed 
all development, and is now scheduled for production. A beehive fuze (for releasing nail-like cubmissiles), sdvanced to full- 
scale develcpwent. High explosive entitenk fuses in stockpile vere modified following tmprovemmts developed in this prograa. 

A task to develop a non-chomical, air-driven (fluidic) power source resulted in the adaptation of this concept in several fuze 
developments. 


2. FY 1978 Program: Transmitter hardware for the remote set fuse for tank ammunition will be evaluated. Initiation of 
Program fcr ev luation of the low cost improved poiut detonating element for the standard M739 point detonating fuze. Final 
ballistic tests will be completed on the KMb43/XM444 remote set fuses for the 2.75 rocket system. Initiation of a program yor 
development of a magnetic inductive proximity anti-arsor fuze. The Program stems from the magnetic technology gained within 
the exploratory development programs for proxinity sensing metal targete while beitg immune to brush and other non-ferrous 


targeta. 


The ARRADCOM ballistic rail gun produces a epin, set back environment of the 155mm cannon. A progras is planned to apply 
commercially available components to obtain data on fuze performance and environment while the fuze anu components thereof are 
io motion. A low cost nose mouted artillery telemetry mechanism wili be evaluated to provide multi-channel fuze data during 
flight. A program will be initiated to develop a standard wethod for calibrating transducers during full range of projectile 


flight. 
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Progrwm Fiement: #6.36.13.A Title: Advanced Fuze De 
DoD Mission Area: #235 - Guns and Related Technolo; Budget Activity: : Development 


3. FY 1979 Planned Program: Erfort will be conducted to evaluate prototype remote set tank ammunition fuzes. The 
investigation pertinent to the point detonating element for the M739 fuze will be completed. Design efforts will be 
initiated for a 200 second electronic time fuze for artillery ammunition. RPTE effor= pertinent to the hi-burst proximity 
fuze will be resumed. A bread board codel of the inductive fuze will be fabricated to evaluate unique configurations and 
sensing tecnniques. Transition of 6.2 technology into an advanced development yrogram for a film coating technique to 
be ucilized in the development of a fuze for anti-armor type ammunicion. The ballistic rax1l gun effect soncluded in FY 78 
will be utilized for fuze engineering programs in FY 1980. The effort on the nose mounted telemetry wiii be continued. 


4. FY 1580 Planned Program: The efforts on the impact sensor for the M739 fuze for artillery ammunition will have been 
completed, and transferred into a product improvement program for repackaging the components within the M739. The remainder of 
the programs discussed for FY 1979 will continue through FY 1980-21. 


Ihe transducer calibration program will continue. New starts will be initiated fox impact and in-bore telemetry systems. 
The requirements for both tmpact and in-bore telemetry will be established and desiga concepts initiated. Design will be 
initiated for laboratory type equipment for evaluation of sensitivity of point detonating and point initiating-base detonating 
elements ‘or fuzes used on anti-armor type ammunition. 


S. Program to Completion: This a continuing program. 


Fy 1979 KUTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
Propram Flement: 46.36.14.A Title: Incapacitating Chemical Munitions Concepts 
DoD Mission Area: 4225 - Chemical-Biological Warfare Budget Activity: Development 
Advanced Technolo Dewsonst ration 


A. RESOURCES (PROJECT LISTING): 


Total 
Project FY 1977 TY 1978 FY 1980 Additional Estimated 
Nuaber Title Actual Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 120 0 113% Cont inuing Not Applicable 


DE73 Incapaciteting Chemical 0 0 342 823 Cont inuing Not Applicable 
Materiel 

DE74 Incapacitating Chemical 120 0 212 311 Cont inuing Not Applicable 
Agent Process 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: After the in/tial use of chemical agents by an adversary, the US Army aust 
be able to selectively retaliate. This capability should incJuve lethal chemical munitions and tactical irritants/civil 
disturbance devices. Chesical agent munitions vith intermediate effect are also needed to provide for neutralization of mixed 
military and civilian targets with a minimum hazard to noncombatants. Incapacitating agent munitions provide this required 
flexibility. The US currently has no developed incapacitating chemical munitions. This project provides for advanced 
development (AD) of incapacitating agent munitions and small-scale pilut units for synthesizing incapecitating agents evolving 
from exploratory development. US policy on chemical warfare is to provide deterrence to the hostile use of chemical agents 

on US forces and, where deterrence fails, to provide a credible retaliatory capability. This project supports that stated policy 
througt. demonstration and evaluation of sunitions which provide the field commander with an incapacitating agent delivery 
capability for selected tube artillery, rockets and missiles, and a stend-off delivery capability for Army aircraft. This 
provides the US with a flexible response capability in weapon selection as vell as agent selection. 


C. BASIS FOR FY 1979 RDTE REQUEST: To cuntinue advanced development (AD) on incapacitating munitions concepts that have evolved 
fzom exploratory development and the Processing of p~omising incapacitating agents which are effective via the inhaiction and/or 
percutaneous routes. Emphasis will be placed on concepts for a deep target (40 km or greater) attack using missile warheads or 
alc-to-ground aunitions. Evolved concepts will enter the Engineering Development (ED) phase, in FY 1980. 


D. OTHE. APPROPRIATION FUNDS: Not Appl:ceble. 


Program Elemenc: #6.36.14.A Title: Incapacitating Chemical Munitions Concepts 
bof Mission Area: #225 - Chemical-Biological Warf Budget Activity: #2 - Advanced Technolo 
Demonst ration 


E. DETAILED BACKGROUND AND DESCRIPTION: The objective of this program is to condact advanced development (AD) on improved 
non-iethal incapacitating chemical agents which exhibit potential for casualty production through either the respiratory tract 
and/or penetration of environmental and protective clothing. Small scale pilot units are designed and installed to obtain process 


engineering date for application in future production facilities. 


F. RELATED ACTIVITIES: No comparable work is done by other Services on incapacitating chemical egent processes. Each of the 
other Services sponsors ED on chemical weapons unique to its requirements. Information is exchanged and the efforts are 
coordinated through exchange of techrical documents, liaison officers anc joint technical coordinating groups. 


G. WORK PERFORMED BY: US Army Armament Research & Development Command (ARRADCOM) Dover, NJ; and US Army Test and Evaluattan 
Command (TECOM), Aberdeen, MD. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 ard Prior Accomplishment, Advanced development (AD) was initiated: on che 2.75-inch afr-to-ground rocket and 
the 155mm artillery projectile with incapacitating agent ZA 3834A. A base ejection 155mm projectile design was selected for 
delivery of 7A 3834A. Systems effectiveness studies identified 48 subaunitiows as an optimum number for the projectile/agent 
system. Technology from the 2.75-inch Riot Control Agent CS rocket was the foundation for design work on the 2.75-inch 
incapacitating agent rocket. Work continued on finalizing design and functioning of the 155mm projectile and 2.75-inch rocket. 
Emphasis was placed on the 155mr projectile pending a decision on the caliber of the air-to-ground system being considered to 
replace the 2.75-inch rocket. Analysis and tests were conducted on the projectile to determine its adherence to trangportation 
and storage safety standards. Tests showed the projectile design needed further work to provide 100 percent assurance that the 
agent would not be released if the projectile was involved in a catastrophic event. Submunition designs were modified and tested 
to improve dissemiration efficiency and reduce the buming time of EA 3834A pyrotechnic mixture in the submunition. Experimental 
tooling was designed and fabricated for the filling of submunitions and assembly in the 155mm projectile. In FY 1975 the process 
for the manufacture of agent EA 3834A was optimized in a series of small pilot plant runs. Experimental tooling was designed and 
fabricated for the AD filling of submunition configurzcions. Filling, closure and assembly equipment was purchased and inatalled, 
and the munition design program was evaluated for <quipment modification as required. In FY 1977, contractual efforts were 
initiated on: (1) the design improvement of stmunitions for better efficiency and economy and, (2) on the reduction of agent 
release from munitions in case of accidents resulting in fire. 


2. FY 1978 Program: Not applicabie. 


3. FY 1979 Planned Program: Advanced development will be resumed on incapacitating agent munition concepts particularly in 
the area uf a deep target weapon (40 km or greater). Process studies of promising candidate incapacitating agents will continue. 


“rogram Element: #6.36.14.A Title: Incapacitating Chemical Munitions Ccacepts 
DoD Mission Area: #225 - Chemical-3tological Warf Budget Activity: 


4. FY 1980 Plenned Program: Advaaced development will be completed on a deep target munition concept; a validation 
In-Process Review (IPR) will be held and the concept advanced to engineering development (ED). Effort will complete studiea to 
provic2 design criteria for eventual limited production facilities to manufacture ZEA 38¥%A to be used in new families of munitions 


disseminating this agent (e.g., artillery, serial systems). Candidate binary system reactants will be investigated to establish 
a manufacturing technology base. 


5. Program to Completion: This is a continuing prograa. 


Fy 1979 RDTE CONCRESSIGNAL DESCRIPTIVE SUMMARY 


Program Element: #6.36.15.A Title: Lethal Chemical Munitions Concepts 
DoD Mission Area: #225 - Chemical-Biological Warf 


Protect FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated 
Number Actual Estimate Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 297 268 721 1353 Continu‘ng Not Applicable 


DE76 Lethal Chemical Materiel 0 300 720 Continuing Not Applicable 


DE7? Lethal Chemical Agent 
Process 268 421 623 Continuing Not Appliceble 


E. BUF DEocel Toe ie Cee ee The ion of Soviet Soctalint Republic (USSR) has developed a formidable 
rhemtrel wariere capabilicy silch preeahis « threst to sursival of US (and North Atlantic Treaty Organization (NATO)) forces. 
Teun, tier 05 semis @ chewice! seapime deeelopeeat pregram wkieh will provide a deterrent/retaliatory capability. This project 
cagperia that oemd iy providing for the traneitioe ef techeelegy concepts into advanced development materiel. Additionally, 
fet foe Ditected that che Mrey be the Executier Agen: fed tlm Services' chemical warfare requirements. This necessitates a 
pregfan fe couiart advameed develogeemt for Lethe chemical munitions. There is no other program which satisfies these needs. 


c. MASTS POR TT GT BOTE BOOEET: Te evaloote @ Le orc! Liary projectile with a binary lethal intermediate volatility 


agent (IVa) peoples! end o Winery lethal agent serbead for the (veined Support Rocket System (GSRS). Additionally, supportive 


chemipel proces desis aml pllet pride tion otedian will be isplemepted. 
D. OTHER APPROPRIATION FUNDS: Not Applicable. 


EB. DETAILED BACKGROUND AND DESCRIPTION: The objective of this program is to conduct advanced development 1 binary lethal 
chemical agent munitions which have advanced from exploratory development and exhibit potential for casualty production through 
either the respiratory tract and/or penetration of environmental and protective clothing. Small-scale pilot units are designed 
ané installed to obtain process engineering data for application to future production facilities. Chemical agent munitions 
concepts that employ the binary principle are evaluated. 


F. RELATED ACTIVITIES: No comparable work is dcne by the other Services on lethal chemical agent processes. Each of the other 
Services sponsor engineering development on lethal chemical cgent weapons unique to its requirements. Information is exchanged 
and the efforts are coordinated through exchange of technical documents, liaison officers, and by joint technical coordinating 


groups. 
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Yiogram Element: #6.36.15.4 Title: Lethal Chemical Munitions Conce 
DoD Hission Area: #225 - Ghemlca!:-Biological Warfare Budget Activity: #2 - Advanced Technology Develo 


Advanced Technolo Demonstration 


G. WORK PERFORMED BY: 4S Army Chemical Systems Laboratory, Edgewood, MD, which is the primary Army developer for lethal chemical 
agent munitions; the US Army Test & Evaluation Command (TECOM), at Aberdeen Proving Ground, MD; and Dugway Proving Grounds, 
Dugway, UT. Chemical Systems Laboratory performs all toxic chemical agent development work for the Department of Defense. 


. PROGRAM ACCOMPLISHMENTS AND FUTURE PRO 


1. F¥ 1977 and Prior Accomplishments: Data developed in the lethal chexical agent processes project were used in construction | 
of chemical agent production facilities at Rocky Mountain Arsenal, Colorado, and Newport Ammunition Plant, Indiana. Procedures for 
designing equipment for filling, closing, and leak testing of chemical munitions were developed. Production techniques for lethal 
binary chemical agent non-toxic intermediates were stud-ed and small quantities of some intermediates were prepared. Studies were 
conducted on submunition concepts for missile warhead applications. In FY 1970 advanced development was initiated on the binary 
GB 155mm grojectile, In FY 1971, proceas chemistry studies for production of the binary intermediates for GB were completed and 
prototype filling and sealing equipment for the binary CB 155mm projectile was developed. In FY 1972, advanced developnen*. was 
completed on the 155mm binary GB projectile. In FY 1973, advanced development was initiated on the binary VX 8-inch projectile. 
Process studies fur the production of binary VX were initiated. In FY 1974, advanced development on the binary lethal chemical 
agent 8-inch projectile was completed. Process studies and pilot production studies for binary intermediates were continued. 
Sub-pilot investigation of binary VX components disposal by means of incineration was conducted and feasibility was desonstrated. 
Criteria were developed for a pilot filling machine for loading of the binary VX 8-inch projectile, and the Development Test I1 
(DT 11) hardware filling line was completed early in FY 1974. Basic design parameters based on DT Ii hardware were made available 
for subsequent production design. In FY 1975, the exploratory development efforts on a binary intermediate volatility agent 
project, air-to-ground sunitiuns, and missile and rocket warheads were closely monitored to provide the design base for advanced 
development effort. Design criteria for a pilot filling line for the 8-inch binary VX projectile was completed. Process and 
pilot production evaluations continued. In FY 1976, effort was initiated to determine feasibility of a binary lethal cheatcal 
agent warhead for the Ground Support Rocket System (GSRS). Evaluation of the lethal agent warhead for the GSRS continued during 
YY 1977 with emphasis on dynamic flight testing of the proposed design. Also, during FY 1977, chemical procese and pilot 
production efforts continued relative to the binary VX 8-inch projectile program. 


2. FY 1978 Program: Conduct pilot studies to evaluate binary intermeciates for which process characteristics have been 


provided; support agent and reactant test programs; and continue emphasis on pollution abatement and waste disposal aspects of 
agent processes. 
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Program Flement: #6.36.15.A Title: Lethal Chemical Munitions Concepts 
DuD Mission Area: #225 - Chemical-Biological Warfare Budget Activity: #2 - Advanced Technology Development 
Advanced Technology Demonstration 


3. ¥F¥_ 1979 Planned Program: Advanced development of the letka} agent warhead for the CSRS will resume. Dynamic stability 
and agen’. dissemination facets of the munition will be evaluated. Logistical procedures will be investigated. In mid-FY79 
advanced development of a binary inteumediate volatility agent (IVA) 155mm projectile will begin with emphasis on refinement of 
the exploratory development design and procurement/fabrication of hardware for Developnent Test 1 (DT 1). Supportive efforts 
will be carried out to develcp or improve techniques for binary agent ingredients production and process waste disposal. 
Increased FY79 funding over FY78 will permit additional investigations in acceptable methods for disposal of binary agent 
production waste. 


4. FY 1980 Planned Program: Advanced development of the binary intermediate volatility agent (IVA) 155em projectile will 
be completed by mid-FY80 with implementation of Development Test * (DT I} to ascertain final technical parameters in preparation 
for entering the engineering development phase. Similar advanced development efforts will be accomplished on the Ground Support 
Rocket System (GSRS) binary agent warhead. Supporting chemical process design and pilot production studies will continue with 
respect to both munitions. 


5. Program to Completion: This is a continuing program. 


FY 1979 RDTE CONGKESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6,36.19.A Title: Counteimine and Barriers ‘ 
DoD Mission Area: £237 — Mines and Mine Countermeusures Budget Activity: #2 - Advanced Technol 


A. RESOURCES (PROJECT LISTING): ($ in thousands) 


Total 
Project FY 1977 Additional Estimated 


Number Title Actual to Completion Coste 
TOTAL FOR PROGRAM ELEMENT 2524 Continuing Not Applicable 


D143 Bulk Explosive Sys.en 0 214 
D606 Countermine & Barrier 

Systens 1357 Continuing Noe Applicable 
D608 Countermire & Barrier 

Developments 1685 2008 2633 Continuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objective of this prograw is to improve the Army countermine capabilities 
by investigating and exploiting materials, techniques, and equipment and to examine advanced tactical barrier techniques end con- 
cepts evolving from exploratory development. Enemy minefields represen: a significaut threat to the battlefield mobility of Army 
units and are regarded as the most flexible method of creating a tactical obstacle. This program contains taske designed to 
provide a family of ritually supporting countermine devices and techniques. Barrier efforts are directed towards denying or re- 
ducing enemy mobility and hardening of field fortifications. 


C. BASIS FOR FY 1979 RDTE UEST: Requested funds provide for completion of advanced development of the vehicle mounted road 

transition to engineering development. Initiate advanced development on a portable projected line charge, 
dust explosives for mine neutralization, hardening of vehicle components to resist mine damage, and a vehicle magnetic signature 
duplicator. Initiate advanced dzvelopment on an overhead cover for crew~served firing positims, protective emplacements for 
command and control facilities, and hardening for artillery and aviation units. Funds increase over FY 1978 is the result of 
Aray and Department of Defense emphasis cr landmine warfare. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCR‘PTION: This program contains tasks designed to provide the Army with a feutly of eutually 
supporting countermine devices and tecnniques to meet the identified threat. Mine detection and neutralization are examined 
based on tactical scenarios snd cond‘tions and tramsicted into prototype developmental items by exploiting technology 
achieved during Exploratory Development. The challenge of mine defection and neutralization has proven to be highly com- 
plex if the momentum of the attack is to be maintained. Detection has transitioned from the meticulous point-to-point search 
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Program Element: #6.36.19.A Title: Countermine and Barriers 
DoD Mission Area: #237 ~ Mines and Mine Countermeasures Budget Activity: 


to efforts to detect minefields from standoff locations. Neutralizsetica haa been redirected {com a slow de-fuzing process 

to one of rapid neutralization by explosives or hardened components. Surface Launched Unit Fuel Air Explosive (SLUFAE) 
introduced the first potent/al for standoff neutralization. Barrier efforts are directed towards the use of the most advanced 
technology to deny or reduce enemy mobility on the battlefield with a goal of a ten-fold reduction in barrier system logistics. 
Field fortificatica equipment and techniques are employed for the purpose of increasing the survivability of friendly forces. 


F, RELATED ACTIVITIES: Exploratory development for this program is conducted in Program Element 6.27.33.A, Mobility Equip- 
ment Technology. Engineering development cfforts which result from this program are accomplished in Program Element 6.46.12.A, 
Countermaine and Barriers. Couwntermine efforts are closely coordinated with the Project Manager for Selected Ammunition, Dover, 
New Jersey, who is responsible for the Aray Mine Program. 


G. WORK PERPORMED BY: The US Army Mobility Equipment Research and Development Command, Fort Belvoir, VA, is assigned responsi- 
bility for Countermine and Barriers. In-house efforts are performed by the US Army Test and Evaluation Command, Aberdeen, MD. 
Contractors include: Chrysler Corporation, Detroit, MI; Goodyear Aerospace, Akron, OH; Honeywell Incorporated, Hopkins, MN; and 
Cubic Corporation, LaJolla, CA 


H. PROGRAM ACCOMPL®SHMENTS AND FUTURE PROGRAMS: 


l. ¥Y 1977 and Prior Accomplishments: In the area of mine detection, the potential of pulse radar, X-ray and gamma ray 
excitation, passive infrared devices, microwave techniques, and trace gas detection devices were evaluated, The ability of 
dogs to detect the explosives in landmines and booby traps was demonstrated and a canine mine detection manua) was completed. 
A prototype evaluation of the vehicle mounted road mine cetector wa3 conducted. In wine neutralization, fuel~air explosives 
(FAE) were shown to be an effective minefield clearance device. A prototype launcher, the Surface Launched Unit, Fuel-Air 
Explosives (SLUFAE) was built, teated and transitioned to engineering deve lopment. During FY 1977, tests were conducted on 
components of the mine clearing roller on an expedited basis. 


2. FY 1978 Program: Complete advanced development on the vehicle mounted road mine detector and transition to engineer 
development. Initiate advanced development on a portable projected line charge for antipersonrel minefields, dust explosives 
for mine nevtralization, hardening cf vehicle components to resist mine damage, and a vehicle magnetic signatrre duplicator toe 
counter magnetic influence mines. Initiate advanced development of an overhead cover for the TOW (tube-launched, optically 
trecked, wire guided antitank missile system. 
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Program Element: #6.36.19.A Title: Countermine and Barriers 


DoD Mission Area: #237 - Mines and Mine Countermeasures Budget Activity: 


2 - Advanced Technolo 


3. FY 1979 Planned Program: Continue advanced developwent on the portable projected line charge, dust explosives for mine 
neutralization, and vehicle magnetic signature duplicator. Complete advanced develonment of hardened components to resist mine 
damage. Initiate advanced development of a long range metal object detector for mine detection. ‘nitiate advanced development 
of tractive entanglement and foam Larrier components. Initiate advanced development on an overhead cover for crew served firing 
positions, protective emplacements tor command and control facilities, end hardening fer field artillery and aviation wits. 


&. FY 1980 Planned Program: Complete advanced develonmment on the portable projected line charge, dust explosives for mine 
neutralization, vehicie magnetic signature duplicator, and sprayed fuel-air explosives. Initiate advanced development on a dedi- 
cated countermine vehicle, demagnetization of tracked vehicles, and remote minefie!d detection. Continue development of tractive 
entanglement and foam barrier components. Complete advanced development on the hardened TW cover and crew served firing positions. 


5. Program to Completion: This is a continuing program. 


295 


FY 1979 QDTE CONGRESSIONAL DESCRiPTLVE SUMMARY 


Program Element: #6, 36.21.A Title: Vehicle Engine Development 
Don Mission Area: 7149 - Land Mobility Technolo Budget Activity: 


A. RESOURCES (PROJECT VISTING): sands) 


FY 1977 FY 1978 FY 1979 Additional Estimated 


Project 
Title Actual Estimste Estimate Estimate to Comrletion Costs 


TOTAL FOR PROGRAM ELEMENT 4610" — 3525" 3051 6600 Continuing Not Applicable 


SEBS 2170 1900 3200 Continuing Not Applicable 


Tehicle Eigine Dereve lupe 
Not Appiipable 


Pehicle transmission dat 750 Jhon Cont inniail 
Steering Development 


iitther Yehtcle Compras 
teeter Cooaerretian = a a im on Cont fred 


Lote Tha MII oon Peat i ned ne Not App ii. ait Lr 
Not App iii le 


fh MESSToN WEED: Tale pregree provides fer advanced doce lignes! (XO) of these erties 
apeent® eroded lato Eros at and ebay vehicles thet see mae seal Lebli fe comerrtal farm. High speed) cress neuetry 
suepescions capable of rupperting teavl iy greeted valeles ave seceded for silitery whicles, ae ate Af gh qutpet [cfs wee Dames el go 
engines. The sbilicpe to withetand hatile damage le alee oriqes te at] ) nery wiithe mf eon} be = major factor in ml itary 
ehicle ssapenent dese! quent. 


€. BAIS T LF = Joltiere werk te provide 2 bigh moped! doe dekolte, Sleee) eee ier for a Tiger cieee vl peed 


exis los felyleg on mock higher Lavele of sebt line and wgiiity than de correst Pani lies of erhlclen, Wee teehee lage ot ll be 
lacsrpeteted bat] toredioe et Heese) cmpeents, which will greatiy fmereese eff letence ie” redice #rgy FrrHeupPCion, 


2, CE POPE LaTI On Ae: = Mon opel tci de, 


——————S 


E. DETAILED BACKGROUND ANDO DESCRIPTION: Effective ground combat vehicles must be able to move with a high degree of reliability. 
This program provides for the AD of <uose vehicle components not commercially available. The unique requirements of military 
vehicles for extremely high output and efficiency dictate that propulsion systems and other components be developed by the 
Government or under Government auspices. To insure that such components are available for integration into future combat and 
other ground vehicles, vehicle components are developed within this prozram. The program's goals are to develop for future 
combat and other ground vehicles those components that will: (1) increase fuel tolerance; (2) improve fuel economy; (3) improve 


horsepower-per-ton ratio; and (4) improve maintenance, reliability, and avai lability of vehicle components. 


Program Element: #6.36.21.A Title: Vehicle Engine Development 
DoD Mission Area: #149 - Lend Mobility Technol Budget Activity: 2 = Advanced Technolo 


F, RFLATE) ACTIVITIES: Program Element 6.26.01.A, Tank and Automotive Technology; Program Element 6.36.02.A, Advanced Land 
Mooliicy Systems Compercnts. Foreign state-of-the-art trends iv military propulsion systems are constantly monitored vy the 
Tank-Automotive Research and Development Command, and data are exchanged with allied countries via data exchange agreements. 
Close coordination with any bedgetary decision is physically acccaplished to preclude duplication of efforts with other Services. 


CG. WORK PERFORMED 3Y: US Army Tank-Automotive Research and Development Cowmand, Warren, MI, is responsible for the deve lopment 
of this program, Major contractors are: Teledyne Continental Moters, Muskegon, MI; Detroit Allison, Indianapolis, IIN; Texaco 
Research, Beacon, NY; AVCO Lycoming, Stratford, CT; Power-Matic, Salt Lake City, UT; American Bosch Corporation, Springfield, MA; 
Ceneral Electric, Pittsfield, MA; Donaldson Corporation, Minneapolis, MN; FMC, San Jose, CA; AiResearch, Phoenix, AZ; Engine 
Research Corporation, Cincinnati, OH; and Lockheed Corporation, Huntsville, AL. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Acc lishments: Development and transfer of the technology for the gas turbine engine currently in 
the Army's new main battle tark, XMl. Conducted evaluation on advanced turbocharging, universal fuel injection and turbo- 
compounding on a 1500 horsepower (HP) diesel engine. Evaluations of commercial rotary and turbine engines were conducted. The 
stratified charge engire program was terminated when sn examination of the developing commercial diesel market indicated a gocd 
possibility of a replacement jeep engine meeting Environmental Protection Agency standards could be obtained from commercial 


sources. 


2. FY 1978 Program: Improvement and growth of the gas turbine engine will be initiated to increase efficiency and fuel 
tolerance. Fabrication of a high output 700 HP diesel engine for 20- to 2S-ton vehicles will be initiated. A hydromechanical 


transmission to mate with the 700 HP diesel engine will begin fabrication. 


3. FY 1979 Planned Progrem: The 700 HP dieeel engine wils continue fabrication. The hydromechanical transmission will 
continue fabrication. Metal Matrix Composites will be incorporated into vehicle components. A riplacement track to increase 
track life for the M113 Armored Personnel Carrier will begin development. The Advanced Techniques for Flectrical Power Systems 
using microprocessors, which simplifies electrical and gun control systems, will enter advanced development, A new project to 
examine and propose ways to conserve energy in military vehtcles will be initiated. 


4. FY 1980 Planned Program: Advanced turbine components which will greacly increase the fuel efficiency of the gas turbine 
engine for the Army's new Tank X4-1 will begin development. The 700 HP diesel engine will complete fabrication and begin 
evalcation together with its associated hydromechanical transmission. Proposals for energy saving materiel in military vehicles 
will be evaluated and promising proposals will begin hardware fabrication fcr feasibility demonstration. 


5. Program to Completion: This is a continuing program. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.37.02.A Title: Electric Power Sources 
DoD Mission Area: #442 - Logistics/General Combat Support Budget Activity: #2 - Advanced Technolo 


A. 


Total 
Project FY 1978 FY 1979 FY 1980 Additional Estimated 
Number Title Estimate Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 2709 4535 6000 Continutny Not Applicable 


DC 10 Electro—Chemical Power 2082 2445 3000 Continuing Not Applicable 
Sources 

DG11 Electro-Mechanical Power 627 2090 3000 Continuing Not Applicable 
Sources 


B. BRIEF DES\:RIPFION OF ELEMENT AND MISSION NEED: A continuing need exists to upgrade power sources for Army use. New and 
advanced sta:e-of-the-art pewer generators, power conditioning devices, and power controls are required by the Amay to meet 
general purpose, special] purpose, or precision power applications that cannot be met with existing items. This program supports 
the development of advanced technology, components, and feasibility evaluations of tactical electric power sources and associated 
equipment. Current engine-dri-en generators, particularly tn the 0.5 kilowatt (KW) to 10 KW power range, have low pover efficien- 
cies, are noisy, provide heat (infrared) signatures, require excessive maintenance and ere not fuel economical. F resent batteries 
anu low-power sources for various communications and electronics hardware have short lives, are undependable, and are temperature 
sensic:ve. This »rogrem provides the necessary technologies required to develop improved mechanical- and chemical-type power 


acurces with emphasis on equipment with greater mobility, higher efficiency, reduced fuel consumption, common components, noise 
and heat signature reduction, and multifuel and/or non-fossil fuel capability. 


C. BASIS FOR FY 1979 RDTE UEST: Pursue methanol fuel cell efforts of 3 KW and 5 KW capacities to satisfy requirements for 4 
fanily of silent, lightweight tactical power sources. Investigate improved fue: cell system design, component materials, and 
logistics fuel processing. Continue efforts on ceramic components to increase the power output and fuel efficiency of gas turbine 
generators. Continue development of various power conditioning devices to provide required type and quality of power. Evaluate 
advanced concepts to reduce diesel generator fuel co sumption and emissions. Conduct work on improved batteries and reliable, 


precision low-power generating sources. 
D. OTHER APPROPRIATION FUNDS: Not Applicable. 
E. DETATLED BACKGROUND AND DESCRIPTION: The objeclives of this program are to develop technologies and conduct feasibility 


demonstrationa as prerequisites for engineering development (ED) of new and improved cactical military electric power sources. 
The projects encompass efforta on engine-driven >ower generation (clectromechanical power), fuel ce‘i3 and batteries 
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"r gram Element: #6. 37.02.A Title: Electric Power Sources 
DoP Mission Arca: #442 - Logistics/General Combat Support Budget Activity: #2 - Advanced Technology Develo ment 


(electrochemical power), and other power-related eevices and t2chnology to improve ef{fictency, type, and quality of power 
required to support Army tactical systems. Power requiremeats raige from very low outputs (milliwatts) to moderately high 
outputs (hundreds of ktlowatts). To satisfy low power demands, new type batteries are being developed which will provide high 
energy densities, long storage I{fe, operate over wide temperature ranges, and are smaller and lighter than preeent equivalent 
capacity batteries. Higher power needs will be met by the latest state-of-the-art engine-driven generators and fuel cells 
with emphasis on meeting Department of Defense gouls for standardization of power generation equipment to achieve benefits 

of component commonality, reduced logistics support requirements, lower life-cycle costs, and improved fuel economy. 


F. RELATED ACTIVITIES: The Army maintains continuing coordination with the cther Services; Department of Energy; National 
Aeronautics and Space Administration; Department of Health, Education, and Welfare; and Department of Transportation through the 
Interagency Advanced Power Group, the Power Information Center, and the Department of Defense Project Manager for Mobile 

Electric Power. The Power Sources Conference sponsored by the US Army Electronics Research end Development Command provides a 
forum for exchange of information between government, academic, and industrial researchers. Additionally, the Joint Deputies 

for Laborztories (Panel for Batteries and Fuel Cells) assures coordination between the Services on Programs conceming battery 
and fuel cell systems. Advanced Development items in this program element progress to engineering development in Program Element 
6.47.14.A, Tactical Electric Power Sources, Related basic research is conducted in Program Element 6.11.02.A, Project AH47, 
Electronic Devices Research, and Project AH51, Combat Support. Exploratory development is conducted in Program Element 6.27.33.A, 


Mobi? ity Equipment Technology. 


G. WORK PERFORMED BY: In-house work is perfcrme! by the US Army Mobility Equipment Research and Development Command, Fort Be'votr, 
VA, and the US Army Electronics Research and Pevelopment Command, Fort Monmouth, NJ. Known and/or possible coutractors include 
Euglehard Industries, Menlo Park, NJ; Jilinois Institute of Technology Research Institute, Chicago, IL; Energy Research Corporation, 
Bethe!, CT; United Technology Corporation, Hartford, CT; Delc Electronics Division of General Motors, Goleta, GA; Solar Division 
of i::.ermational Harvester, San Diego, CA; Mallory Battery Company, Terrytown, NY; and TRW, Inccrporated, Redondo Beach, CA. 


H. PROGRA?: ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accompiishments: Major technology improvements of components of gas turvine engines have been made and, 
where acplicable, have Leen incorpotated in the engineering development (ED) design for the 10 kilowatt (KW), 60 Hertz (Hz) turbine 
generator. These improvements also are applicable to future turbine generator sets. Preliminary investigations of unique ceramic 
materials have cemonstrated the potenti<! of ceramic components to achieve significant improvement in performance and reduced fuel 
consumption of present state-of-the-art turbine generators. Tests of an initial prototype of a 15 KW g2neral purpose pow r 
conditioner, which will provide regulatec altemating curren~ (AC) or direct current (DC) power from utility lines or engine 
ae React Lk S ceetee Pid applicability of power conditioners to improve military power supply efficiency. Advanced 
ci ciaad facet Ae Pi rei inverter for the 1.5 KW fuel cell member of the Silent Lightweight Electrica) Energy 

7 gun on a 3KW inverter. AD efforts were continued on the 1.5 KW methanol fuel cell to 
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Progiam Element: 6.37.02.A Title: Electric Power Sources 
DoD Misston Area: #442 — Logistics/General Combat s ort Budget Activity: #2 - Advanced Technolo Deve lopment 


resolve a cell scack reliability problem prior to entry into engineering development (iD). Lithlum-type batteries demonstrated 
superiority over existing conventicnal batteries at temperatures to -40°F. Efforts were continued to improve ¢ signs of 100 watt 
and 500 watt thermoelectric generators as candidate low power multifuel silent power sources. Design of a 3.2 kilowatt (KW) 
alternating current (AC) to direct current (DC) power processor feasibility model has been completed. 


2. ¥FY_1978 Program: Conduct efforts to upgrade capability of a 10 KW gas turbine engine to a 15 KW oucput using ceramic 
bearings, nozzle, and combustcr components. Evaluate advanced silencing techniques for a 10 KW turbine generator set. Continue 
AD of 1.5 KW methanol fuel cell for silent power, and conduct decision review for entering ED phase. Begin efforts to improve 
processing of logistics hydrocarbon fuels for fuel cells as a viable option to use of methanol. Continue efforts to improve fuel 
cell components to improve reliability. Modify design of lithium-type batteries for safe and reliable operation for high energy 
requirements. Continue redesign of 100 watt and 500 watt thermoelectric generators. Begin design of a feasibil*ty model 2.5 KW 
AC to DC converter/regulator for use in military electronic digital equipment and electroiic systems. 


3. FY 1979 Planned Program: Efforts to upgrade a 10 “W turbine generator to 15 KW output using ceramic components will be 
continued. Principles of exhaust regeneration will be examined to reduce turtine engine fuel consumption. Evaluations of improved 
noise reduction housings for varying capacity engine generators wisi be initiated. Efforts to improve diesel generator componer.ts 
to reduce fuel consumption and haraful emissions will be started. AD will be initiated on 3 KW and 5 KW fuel cell members of the 
silent power family. A demonstration test of a 1.5 KW hydrocarbon fuel cell will be conducted, and efforts to {mprove fuel pro- 
cessing and components for fuel cells will continue. Safety, transportation, and disposal criteria for lithium crganic batteries 
will be developed. Specifications for improved AD pretotypes of 100 watt and 500 watt thermoeleccric generators will be developed 
and fabrication of a test model will be initiated. A prototype 2.5 KW AC to DC converter/regulator will be designec and fabricated. 
Increase in cunding for FY 1979 over FY 1978 is to accomplish key objectives for fuel cell silent power, improved generator 
efficiency and reduced fuel consumption efforts for turbines, and noise reduction for large capacity engine generators. 


4. FY 1980 Planned Program: Efforts will be continued to: icprove turbine engine - driven generators; develop improved 
fuel cell systex component designs to meet silent Jightweight power needs; develop simple hyd-ocarbon fuel processing technology 
for fuel cells; develop improved noise reduction and low emission means for existing high power engine generators; develop 
power conditioning devices for general purpose applications; and develop precise wntnterrupted aad reliable low power sources, 
new battertes, thermoelectric generators, and control devices for communications and electronics systems. 


5. Program to Coep letion: This is a continuing program. 


FY 1979 RDTE CONGRESSIONA) DESCRIPTIVE SUMMARY 


Program Element:  #6.3/7. 10.4 Titt=: Night Viston Advanced Development 
Dob Miaaton Area: #213 - Search and Reconnaissance, Buiget Activity: $2 - Advanced Technology Development 
Surveiltance and Targec Acquisitton 


A. SESRUCRS (PROCT LEST ONC): 


Tata 
Frojert ru vey} FT itr won re jaan flit heme | Eee iewied 


r Tjtia AcE wal Eon ima. et ht ’ 
ane ss for Pec ELExet Tai at . “ai a = tauiee ag 1] ae 
; Te) 


he Wight Vialos Device 1 Bi hoa a Coma ineing oa Appl Lom Le 

‘. ey neacerrrion oF AND ACSSION MEE? The firey meet hewn om iepreved capsbiltry te figet 2t night ae thet it com 
eurteew?iolly engage te Forure cent itor cho wiil te Tasbeue Fall ecele clot emloying at alge virtesll+ oll thee olf anal 
greed weaponry sep ieved doting dap: Lest . Hessive Cieepewes and piepoiat eeepom eccorerr will be weelens of tpt eed during 
periods of [imicod visthility wleae targets can be erquiced, The eh jertin ef this pregram in te epply recent mien nee ile 
terhenlogy te deestop and reduce the Iife cpele cost af sieht eiehte and terbaigers that will provide the Arey with Che seceeeery 
teprered aight eel Limiend wisthilitcy Fiskttog capekiiies. With thie eapshility che Aner will be able te eomfroot o fo thot plee 
ent-trela to cmtiog combat aperationa during Porieds of darks anal Limited rieikility. Tee fight Tielee devices dere loped 
are weeel for the seapome of the indivldiml soldier (rtf le and crew wereed eeapre aight, geegles), anti-tack wlenile epetese [TO 
and (ACO Wight Tights), heliterne aed comet ehlele appl featione 


C. BASIS FOR FY 1979 RDTE REQUEST: While the current (common module) first generation of infrared thermal systems provide high 
performance for surveillance, target acquisition and fire control, their technology places «a limitation on the size and veight 
below which manportable thermal night sights may be reduced. Nevelopment end fielding of a second generation of thermal imaging 
systems with lees than one-half the weigtt, size and cost of our current ,eneration devices will allow the US Army to meet and 
counter the Soviet threat. To reduce the vulnerability of Aru aircraft, to reduce the time of target acquisition, identification 
and engagement, ard to increase the accuracy of fire control and nurvivebility of both aircraft and ground armored vehicles, 
advances in technologies for current generation night and poor weather viewing systems will be developed. A critical portion of 
this technology is the implementation of counter-meastres and counter-counter-measures as they apely to all the enemy's possible 
methods of rendering these inditpensable fire control systems ineffective. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


TS 


Program Flement: 86.37.10.A Title: Night Vision Advanced Development 
Dob Mission Area: #213 - Search and Reconnaissance, Budget Activity: #2 - Advanced Technology Development. 
Survetllance and Target Acquisition 


£, DETAILED BACKGROUND AND DESCRIPTION: In the infrared area develapmen! of 2 faeiiv Of gediale® Wilitiag termed generation 14 
micron technology for lightweight manportable systems wil] continue. The dre, ie carrer |) te @recpeeeee) of suaperteh ie ere ee 
which use current generstion 8-12 micror paralle}] scan (common module) te rtnelegr, Me cee Of 9 cemh) medkele= Je reanliring Je 
substantial procurement savings and life cycie cost reduction. The E-L? wlcrei Sfntee represen! © jeento® ieee oe 
previously developed devices, but their shortcomings of size and weight will be eidreseed bw ihe as: e)i genetation fagine |may. 
Froe this new technology will evolve a class of systems which will haw mn teigi@tirel peqjulteemnr ie eelil) bigs let of competed 
air for cooling, be one-half the veight of the first generation systems, aul be ab |e te gapie!y enipede! pepe peqetireiia. fe 
the combat vehicle area the basic Tank Thermal Sight, which makes use af Othe Flist Casa raitiven Therese) |eagtag Cosmo Mod lied, 
will have the "time to kill" reducea by a factor of two or more by the ter af avturatic |racking aod signa! preressing, 4 
prototype model of a low cost far infrared driving periscope will be pimcured aul evaluated, Mes of far infrared technelegy fer 
driving will increase ability of vehicles to navigate under conditions of lier wisthitite (foe, amos. ater.). Feasibility preteiepes 
of the Advanced Heavy Anti-Tank Missile System (AHAMS) Night Sighe will te deeeliped aed poe) applica ity to om Adesmced Peal) oo 
Antitank Weapon System (AMAWS) investigated. The performance of the peasivw theree) flats aighne of tanks te degvedet by fees 
smoke or fog. To remove thie limitation, START/E (Surveillance Target Aogeteittem Bader for Tart Lozvartom end Eygepem 5), whole) 
integrates active millimercr radar and a passive thermal sight will be @eesiopedt, The pecele algat ett) fe Ged ie eerie anf 
the cime, with the active radar being employed only when therma! sight berforaanee fe dagvecded be eet veme returnteie fs wirtbll try. 


F. RELATED ACTiVITIES: The Arm's Night Vision Laboratory has been assigned the responsibility to coordinate all night vision 
technology based programs within the three Services to avoid duplication and to ensure that saximum use is made of resources and 
capebilities within the DoD community. Additionally, active intemational technica] interchange is maintained with NATO through 
Panel VI (Combat Intelligence) of the NATO Army Advisory Group (NAAG ) The Federal Republic cf Germany {a currently prepared to 
sign the final negotiated Memorandum of tmderstanding (M0) for the sate and co-production cf she Standerdized Common Modules. 

Secmany's plans to use Conmon Modules on their LECPARD I & IT, MARDER, and IWCHS vehicles is a significant step forward in NATO 


standardization of Therral Imaging Sy<tems. 


G. WORK PERFORMED BY: Work is performed by the US Army Night Vision Laboratory, Fort Belvo‘r, VA, with contractor assistance. 


Intemational Telephone and Telegraph Corporation, Fort Weyne, IN; Varian Associates, Palo 


; ive contractors include: 
EE CA; and Hughes Aircraft, Culver 


Alto, CA; Texas Instruments, Inc., Dallas, TX; Aeronutronics Ford Corporation, Newport Beact., 
city, CA. 
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RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.37.19.A Title: Special Purpose Detectors 
DeD Mission Area: #213 = Search and RSTA Budget Activity: #2 - Advanced Technolog: Develo ment 


A. RESOURCES (PROJECT LISTING): $_in thousan 


Total 
Projecc FY 1977 FY 1979 FY 1980 Additional Est imat~d 


Number Title Actual Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 1390 900 3300 Continuing Not Applicable 


DK 72 Radars 0 900 3100 Continuing Not Applicable 
DK 75 Optical 1390 0 200 Continuing Not Applicable 


3. EETEF SCAT oe ie i AUSS TO REED: dsheeaced development of surveillance, target acquisition devices is conducted 
under This prapras The shjective la ta frorids Che irey with an improved capability to locate and engage targets during all 
weather fomdiitionms, Uardng the [980-1990 ties frame, MATO forces will be unable to matck the Numerical superiority of the Waraaw 
Pact foto omer end fire power, Sevier doctrine La tn exploit firepower by echeloning large numbers of armor and mechanized 
fafaetry in depth cere mere rent. Electront© countermeasures and battlefield obscuration will be used to cover movements. 
To cimeriar thie thot, 1 forems-met have mm ala wamther, long range, highly mgbile, ground based survetilance radar system to 
acquit’ Srring targets in cupprrt of five sappert med iucelligence functions. 


| Correction of 
these deficiencies and fulfillment of this requirement is the Battlefield Surveillance and Target Acquisition Radar (BSTAR) 
abjective. 


C. BASIS FOR FY 1979 RDTE REQUEST: DK72 funding will provide for initiation of the Battlefield Surveillance Target Acquisition 
Radar (BSTAR) in response to an Army requirements document (Letter of Agreement) signed in July 1977. Radar specifications wiii 
be prepared and coordinated with the user community, and a contract awarded for Advanced Development models of the BSTAR. 


Progra: ~:ement: £6.37, 19.A Title: Special Purpose Detectors 
DoD Mission Area: #213 - Search and HSTA Buiget Activity: #2 - Advanced Technolo 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


DETALLED BACKGROUND AND DESCRIPTION: The objective of this program is to establish the operational/tactical feasibility of a 
system of equipments which can provide the Army with a grestly improved and new capability in surveillance, target acquisition and 
vwhicle defense. In.’ 79, development of the Battlefield Surveillance Target Acquisition Radar (BSTAR), a lightweight, mobile, 
all weather radar te pzet the needs of the artillery and intelligence communities will be initiated. The BSTAR will be capable of 
decectio’. and locating enemy targets with sufficient accuracy to provide effective artillery fire adjustment and also to support 
inte! iigeyce operations within the division. The Scanning Optical Augmentation Locator (SOAL) will provide the capability 


F, RELATED ACTIVITIES: Program Element 6.27.03.A, Combat Survetllance, Target Acquisition ani Identification; Program Element 
6.27.05.2, Night Vision Technology; Program Element 6.27.26.A, Army Support of Defense Advanced Research Projects Agency (DARPA) ; 
rogram Element 6.27.15.A, Tactical Electronic Warfare/Intelligence Technology. These activities provide technological studies/ 
experiments which are provided to projects funded within this program element. 


G. WORK PERFORMED BY: In-house developing organization for all projects is the US Army Electronics Research and Development 
Command, Fort Monmouth, NJ. Contractors will be selected et a later date. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


}. FY 1977 and Prior Accomplishments: Testing compteted for Artillery Launched TV Target Location System, using a hardened 
TV cemera ani a modified 155mm illuminating projectile. Procurement package for advanced development of SOAL was prepared. 


2. FY 1978 Program: Not Applicable. 


3. FY 1979 Planned Program: Prepare technical specifications and procurewent package for BSTAR. Coordinate specifications 
with Army and user community. Award multiple source contract for Advanced Development model(s) during 4th Qtr FY 1979. The 
increase {n funds for FY 79 over FY 78 is due to the initiation of this project. No funding wes availeble in FY 78. 


4. FY 1980 Planned Program: Complete fabrication of Advanced Development model(s) of BSTAR, and develop test plan for 
Veve lopment Test/Operational Test I (DT/OT 1) covering artillery and intelligence operations. Begin two-year effort to integrate 
and test Scanning Optical Augmentation Locator into an Complete SOAL integration; prepare for DT/OT 1. 


5. Program to Completion: Conduct DT/OT I for BSTAR. Hold in-process review (IPR) and approve initiation of contract award 


for six engineering development models. Conduct DT/OT II in ?¥ 1982 follcwed by Development Acceptance In-Process Review (DEVA IPR) 
and award of production contract in FY 1985. Complete DT/OT I for SOAL in an 


305 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.37.21.A Title: Chemical Defensive Materiel Coacepts 
DoD Mission Area: #225 - Chemical-Biological Warfare Budget Activity: #2 - Advanced Te cal Development 
Advanced Technology Demonstration 


A. RESOURCES (PROJECT LISTING): ($ in thousands) 


Total 
Project FY 1977 FY 1978 FY 1979 Additional Est imated 
Number Title Actual Est imate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 4134 3517 10792 Continuing Not Applicable 
Quantities 
5 Gal Decontamination Apparatus 
Simplified Collective Protection Shelter 
Residual Gas Life Indicator 
NBC Collective Protection Sy.tems 
Detector Kit for Chemical Age..t in Water 
Autematic Liquid Agent Detector 
Remote Chemica) Agent Alarm 
Chemical Attack Warning System 


DE& Individual Cm) Protection 

Materiel 3492 3830 Continuing Not Applicable 
DE81 Cml Decontamination Materiel 21 2300 Continuing Not Applicable 
D601 Cml Detection & Warning 

Materiel 4840 Continuing Not Applicable 


D604 Collective Cml Protection 
Materiel 5346 Cont inuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND There is an urgent need to provide all services with an improved rapid detec~ 
tion and warning systems wirich will provide US forces with early warning of an approaching chemical agent attack, and improved 
individual and coliective protective materiel and equipment to protect against chemical attack, whether in vapor or liquid 
aerosol form. The Army has recently been assigned executive agency responsibility for conducting chemical biological defense 
research and development DoD-wide. This PZ covers defensive systems and equipment to protect individuels and groups from chemical 
agents by providing: protectiun for the respiratory system and body surface; manual and automatic detection and warning device 

that respond to toxic agents in all forms on ell surfaces; meams to decontaminate skin, clothing, equipment, terrain, food and 
water; and the devclopment of collective protection for shelters, arwored vehicles, vane and associated equipment. Faflure to 
correct these NBC defense deficiencies would seriously jeopardize the survivahtlity of US forces in the event of a chemical attack. 
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scam Fiement: #6,37.21.A Title: Chemical Defensive Materlel Con 
Dob Mission Area: #225 - Chemical Biological Warfare Budget Activity: 


Advanced Technology Demonst ration 


BASIS FOR FY 1979 RDTE WEST: A) of the Remote Sensing Alarm and the Personnel Decontamination System wil! continue, 
The intermediate size decontamination apparatus will he type classified. The most promising concepts and prototype hardware for 
the residual gas life indicator, simplified collective protection for field shelters will move into AD. Prototype collective 
protection materiel for armored vehicles will be fabricated and tested to determine relative worth for future application. 


D. O.HER APPROPRIATION FUNDS: Not Applicable. 


E, XDETAILED BACKGROUND AND DESCRIPTION: The objective of tnis element is to conduct Advanced Devlopment for all services on rapid 
detection and warning systems, and protective materials and equipment to warn of the presence of and to protect against chemical 
attack. This element covers defensive systems and equipment to protect individuals from chemical agents by providing: protection 
for the resptratory system and all body surfaces; manual and automatic detection and warning devices that respond to toxic egents 
on all surfaces, in the atmosphere, and in food and weter; and means to decontaminate skin, clothing, equipment, terrain, food, 

and water. This element also provides for the development of collective protection equipment/materiel to provide rest and relief 
to personnel performing certain headquarters and commmications functions, and for certain, armored vehicle crews to relieve the 
stresses and restrictions inherent in wearing individual protective equipment whilc performing their mission in an active chemical 
environment , 


iT. BELATED ACTIVITIEG: The eepreve! of the Beemreandu= of fide reteeding wlth Comede fer protective seek conietero fe pending, 
Lisilarl), eanverslen of the Are: enprverd Requiced Operaticna) Cepevilicp (20) For the few Feetective Bast to @ dint Service 
tpertiona! Requirement for elii-serrice appllcatios Le peeing. 


c. PCAroereD pty U0 Arey Chemical Spetese Laboratory, ferent Peering Crem, My 1 Arey Large Caliber Weepens Syateme 
tutoretorr, Ficatiory areenal, Dewer, 21y Arctic Tear teeter, Fert Greelet, A135 Teopic eat Cescer, Fonem, Comtreriere are 


ire eee Coampene, Henteciate, Ey aed Block Engineering Cashriege, Maan, 


. FREEAy ADCUMF LIS iihENT i 


FT O97) ond Frier de 
intermlitee) preparetios fir, afl = 
a Ue | P » Tee ew protective meek coepleted Adve ced Perelopeent peeee mel severed Paginas ring 
» Autewien teating ef the pew weet fee Seen conducted fe detereioe eget penetration fealatance copakl= 
lity oe! eeterial comperibility with field cooteeinets, An totesaive effort te being poured Ce leprews the preterti= seek 
coating 0 fhe envitcmmestal extremes (-2°F, 29°F) wlth mapect te tracing od coftesiag, crepectiveiy. 


5 
Program Element: #6.37.21.A Title: Chemical Defensive Materiel Conc 


Dob Mission Area: : — Chemical Bilole ical Warfare Budget Activity: ~ Advanced “Technical Develo 
emonstrat.on “ 


a 


x 

2. FY 1978 Program: Comparative testing of the LONS PATH INFRARED and Forward Looking Infrared (FLIR) is scheduled for 
1QPY78. The most promising concepts and prototype hardware for a Personnel Decontaminating System, Field Decontaminating 
System, Detector Kit for Chemical Agents in water anda product improvement program for the M19 Sampling Kit will progress 


into Advanced Development (AD). 
\ 


3. FY¥.1979 Planned Program: Initiate AD on Automatic Liquid Agent Detector (ALAD). AD effort on the ALAD includes the 
evaluation of detector grids and selection of detector configuration for the neon etficient collection and design electronics. 
Conduct AD on che Remote Sensing Alarm, M21 (LOPAIR)- Sufficient prototypes (LOPAIR) will be fabricated to expedite field 
testing and evaluation. Initiate AD on tie Detector Kit for Chemicai Agents in Water. Prototype hardware of this kit will be 
fabricated for design testing and documentation effort. Initiate Ab on the Chemical Attack Warning System (CAWS). Prototype 
hardware (CAWS) will be fabricated for design testing, evaluation of rejiability, availability and maintainability, and 

human factors engineering. Initial drafts of aanuals and tests procedures and equipsent will be completed/starcted on all 


of the above items. 


4, FY 1980 Planned Progras: Advanced development will continue in FY 1980 for the Advanced Chemical Agent Detector and will 


be completed for the Field De contamination System, and the Detector kit for chemical agents in water. Advanced development 


continue on the starts begun in FY 1979. Air Force and Navy requirements will be {initiated as required. 


5. Program to Completion: This is @ continuing program. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.37.25.A Title: Remotely Piloted Vehicles (RPVs) /Dronee 
DoD Mission Area: #214 - Target Exploitation Budget Activity: #2 - Advanced Technolo Deve lopment 


A. RESOURCES (PROJECT LISTING): 


Total 
Project FY 1977 FY 1978 FY 1979 FY 1980 Additicnael Estimated 
Number Title Actual Estimate Estimate Estimate to ComJetion Costs 
TOTAL FOR PROGRAM ELEMENT 5508 9211 2191 3230 Continuing Not Applicable 
DK61 Remotely Piloted Vehicles/ 
Drones 5508 9211 2191 3230 Continuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Develop smell, low cost, easily operated Remotely Piloted Vehicles (RPVs) 
deployable in forward tactical areas which extend the eyes of the Brigade and Division commanders to the range of their 
artillery, increase the effectiveness of their direct support firepower, and provide laser designation for laser guiced weapons. 
Effort will be directed toward second generation missions with different interchangeable payloads such as night and adverse 
weather sensors, communication relays, communication and non-communication jammers, and multiple control capability. These 
KPVs will complement the larger and more sophisticated Air Force RPV systens. 


C. bASIS FOR FY 1979 RDTE REQUEST: RPV sensor developments will continue with emphasis on programs in near infrared and 
infrered sensors on the advanced platforms designed to meet RPV missions for the 1980s timeframe. These pletforms vill utilize 
advanced optical designs, improved stabilization and autotracking and laser integration. Program will begin in FY 1978 and will 
Provide continuing demonstrations of technology relevant to RPVs. In the command and control effort, an anti-jam data link will 
be completed. An effort will be made to take advantage of the United Kingdom (UK) RPV effort by investigating mutua! require- 
ments particularly in propulsion, command and control, sensor, and survivability techniques thru established UC/UK Ad Hoc 
Working Groups. The Electronic Warfare (EW) program for the mini-RPV will continue and will use communications single channe] 
and barrage jammers and non-communication jasmers which have been developed separately. These jameers will be initially tested 
on a piloted aircraft and then tested on a RPV. Continued flight testing of equipment resulting from the supporting technology 
programs will be conducted in asnned aircraft and RPVs in oruer to reduce technological and echedule risks. As vario vs sensors 
meet thc users requirements, they will be developed and fielded as individual packages. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


E. DETAILED BACKGROUND AND DESCRIPT : The objective of the Army RPV program is to field a mini-RPV system that has high 
reliability and is cost effective for reconnaissance, target acqu‘sition and target designation missions. The second generation 
system will be capable of night/adverse weather operation and will have interchangeable payloads for other missions. The 
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Program Element: #6.37.25.A Title: Remotely Piloted Vehicles (RP Vs) /Drones 


ln nnn 


oP Misston Area: #214 - Target Exploitation Budget Activ.ty: #2 - Advanced Teclhinolo 


majo: activity has been the AQUILA System Technology Demonstrator which provided the means to determine organizational and 
operational concepts utilizing mini-RPVs and determined those subsystems that need further research and development. The 
demonstration included 23 RPVs, 2 ground control stations, 2 launchers and recovery systems. There were interchangeable 
sensors varying from unstabilized daylight TVs to stabilized daylight TV with autotrack capability ani! laser range finders and 
designators. The RFV has @ 12 foot wing span, a 4 foot fuselage, 4 gross weight of 146 pounds, an 11 horsepower McCulloch 
engine, cruises at speeds between 49 and 103 knots, and is recovered in a net assembly. An important contributton of the 
AQUILA has beer to demonstrate tlat the RPV is not simply a large medel airplane with a sensor. The integration cf aJjl the 
requirements of a militarized RPV into a realistic system is a challenge which requires careful design and detaiJed engineering. 
Many of the problems uncovered during the testing to date have resulted in the initiation of technology programs in order tc 
determine the solutions prior to Engineering Development. An anti-jam data link is required to counter the high electronic 
warfare threat. A task to improve the survivability of the RPV system is underway. An engine fabrication program will provide 
more horsepower, lower costs and improve engine reliability. Various recovery techniques are be‘ng studied. Design studies 
have been contracted co reduce the wefght amd cost of the sensors which may cons:itute 50 percent of the total RPV cost. 
Contracts to develop lightweight night sensors have been issued. A program to demonstrate 8 millimeter wave radar using of f- 
the-shelf components is in process which may provide an adverse weather capability and may also act as an illuminator for 
millimeter guided weapons as they are developed. A program to demonstrate tactical communication jamming is underway. 

Smaller projects investigating low cost actuators, alternators and propellers are also in process. Hardware developed under 
these tas’s will be incorporated into the AQUILA RPV as applicable and then directed into Engineering Development and 


productior systems as the technology permits. 


F. RELATED ACTIVITIES: Within the Army, Exploratory Development 
6.27.32.A, RPV Supporting Technology. Engineering Nevelopment of the first generation RPV will be conducted under PE 6.47. 30.A, 
Remotely Piloted Vehicles. The Air Force RPV programs consisting of PE 6.37.39.F, Advanced RPVs, and PE 6.47.46.F, Expendable 
Drones, are being monitorec. To preclude duplication of effort betwen services, @ quarterly Joint Technical Coordinating 
Group (JTCG) meeting is beld between the Army, Navy, and Air Force RPV program managers. The Marine Corps is monitoring the 
Army program closely. A Memorandum of Understanding with the United Kingdom will initiate data exchanges on RPVs. At the 


current tire there is no duplicacion of effort in mini-RPVs within the Services. 


CG. WORK PERFORMED BY: The US Army Electronics Research and Development Command, Fort Monmocth, NJ; US Army Missile Research 
and Development Command, Huntsville, AL; Research and Technology Laboratories, Aero Mechanics Laboretory, Moffett Fieid, CA; 
Applied Technology Laboratory, Fort Eustis, VA; and US Mobility Equipment Research and Development Command, Fort Belvutr, VA. 
Contractors actively participating ic. the RPV development are Lockheed Missiles and Space Company, Inc., Sunnyvale, CA; 
Aeronutronic-Ford, Newport Beach, CA; Teledyne Ryan, San Viego, CA; Texas Instruments, Dallas, TX; Honeywell, Minneapolis, MN; 
Yarris Corpporation, Melborne, FL; Norden, Norwalk, CT; Teledyne Continental Motors, Mobile, AL; Aerotech Industries, Auburn, 
AL; and Developmental Sciences. Inc., Industry, CA. There are six other contractors that have approximately $600 thousand 
worth of contracts. 


Prograr Clement: #6.37.25.A Title: Remotely Piloted Vchicies 
Dol. Mission Area: #241 - Target Exploitation Budget Activity: #2 - Advanced Technology Development 


Hl. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


i. (FP 1977 and Prior Accomplishments: In FY 1973 and FY 1974 the Remotely Pilcted Aerial Oeeermr/tesigneter fypetiem (Pete) 
progres yielded parametric data tn euch areas as detectability, survivability, target search and ecquiaition, target tacking avd 
deni greatioe and imagery transmission links. In late FY 1974, the AQUILA progras waa anishlished te wtilies dave stteined from 
cram, lierporate general requirements established by the user and develop a program (5 dexeuetrete the terctmaleagy, @2terales 
ike cost-«ffectiveness of the system, and establish the operational and organization conrapis secemeery ta cperate sinl-EFYe te 
the Field, Design and some fabrication took place in FY 1975. In FY 1976 the Aeronutrm ic-furd (formally Frile-Fard) FRaria 1! 
EF? seccwaefully lased a target tank ani a laser seeking Cannon Launched Guided Projecti!=s GL) scored a dtrect bir = whe 
target fami. An initial effort of integrating a emaJl, lightweight jasmer into ea sini-EF¥ wes sterted, A cetrect wen Let Tint 
= amti-§se data link to provide hardware to be integrated into two AQUILA RPVs and ace grow stetion, Cootrecter Ellie 
ientimg mf AQUILA was initiated in December 1975 ir California. By April 1976, 13 fights bed been conducted, [ight of theas 
Eights remulted in damage to the RPVs. Problems were related to a premature enginséring freee: tc meat achedals eed tele. t 
mortcliiy WF parts. Fabrication of the remainder of the RPVs was stopped end an Arey Beview teem formed fer 6 relishility 
review, fuer 30 changes were made to inclrde extended ground testing. Successful automatic lmmech, fitght, sovigetion mal 
recmwry were then demonstrated in FY J977. The AQUILA has demonstrated target deteztim, retegelitio md laser renee findings 
desigr ating #ith over 130 flights. The AQUILA Contract is expected to conclude in Decaster 1777, The shjantisrs of the program 
==re met, with many of the jdentified problem areas resulting in parallel prograse ta deve lap better hagkears mad different 
eulutices, Testing at Fort Huachuca, Arizona, was conducted under simulated field couditiaws ta onder to dotereios the 
emtniy Pileemd Vehicles (RPVs) place in the force structure and how it should be imtagrated {ete comand, omtrel ead 
iure=tiog, #peteme. Development was continued in propuleion, launch, and recovery techmiqums, gern aciuaters, sanufecturing. 
exii imptewed design concepts. The millimeter surveillance radar was tower tested. Eephecio wee pleced on tocteelogy which =f 1 
jesd co iuwer cost for infrared imagers. Sensors end sensor subsystem components verTE tested muting «© menmel aiccreft oo 2 teat 
ked. & tute jammer and a barrage jammer were tested. 


2. F¥_1978 Program: The AQUILA demonstration will be completed and efforts directed toward entering the Engineering 
Development phase under Program Element (PE) 6.47.30.A, Remotely Piloted Vehicles will be initiated. Information acquired 
from this demonstration will be used in the development of the Required Operational Capability (ROC). The hazdware developed 
and fabricated under the prior year's technology programs will be demonstrated. These efforts include the anti-jam date Link 
and propulsion. Those items successfully demonstrated will be included in the specifications for Engineering Development Phase. 
Developmental efforts already started in the areas of lasers, engines, servosctuators, propellers. launch and recovery 
techniques and an anti-jam data link in the J-Band will continue. Work in the RPV vulnerability/survivability area will 
continue. A survivability test will be conducted with the AQUILA flying against threct weapon systems. A COPPERHEAD (cannon 
launched guided projectile) /AQUILA test will be perfcrmed to demonstrate compatibility. User testing or AQUILA was completed 
in early FY 1978 and engineering design testing is continuing. 


Progarm Element: #6.37.25.A Title: Remotely Piloted Vehicles (RPVs /Drones 
DoD Mission Area: #214 - Target Exploitation Budget Activity: 2 - Advanced Technology Development: 


3. FY 1979 Planned Program: Development of the data link and night/adverse weather sensors will be the major thrust. 
Forward Looking Infrared (FLIR) testing will continue. Work wiil continue on video processing and other areas where short- 
comings are found during the testing of the AQUILA. Work in Electronic Warfare will be expanded, with jammece tested in a 
manned aircraft and in Remotely Piloted Vehicles (RPVs). It is anticipated that technoi »gy will be exchanged with the British 
io FY 1979, Funds required are less than in FY 1978 because AQUILA contracts will have been completed and contrects for 
Engineering Development under Progr: Element (PE) 6.47.30.A, Remotely Piloted Vehicles, will begin. 


4. FY 1980 Plan-ed Program: The FLIR and jammer programs will be continued. The ualllimeter radar and night launch and 
recovery programs, which will be used in second generation RPVs, witl be started. Use of the RPV with REMBASS (Remote!y 
Monitored Batclefield Sensor System) will be investigated. Communications relay and radiac survey work by an RPV will be 


investigated. 


5. Program to Ccapletion: This is a continuing progrea. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 
Program Element: #6.37.31.A Title: Military Personnel Performance Develo 


DoD Mission Area: #222 - Training and Personnel Technolo; 
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C. BASIS FOR 1979 RDTE REQUEST: Army schools and centers generate performance packages for cost-effective decentralized 
operational unit training -- instructional and administrative materials for on-site training programs. Project A770 provides 
advanced development for producing non-resident and on-the-job training and evaluation packages and individual excension training 
systems. This profect will continue research on critics] operational problems such as how to reduce first-term enlisted personnel 
attrition, ‘impact of increased utilization of women, how to increase recruitment in the Reserve Components, and how to increase 
effectiveness of complex Army organizations. 


D. OTHER AFPROPRIATION FUNDS: Not Applicable 
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Progcam Element: +6.37.31.A Title: Military Fersonnel Performence Developmer:> 


ard Assevsment 
Budget Accivity: #2 - Advanced Technology Development 


DoD Mission Area: #222 - Treiniag and Personne: Technolo 2d Techne 


E. DETAILED BACKGROUND AND DESCRIPTION: Advacced developwent effort is required to fasure that the Army has en adequate supply of 
quality personnel, an individual training system to produce effective individual performance, 2 personnel placement system chat 
assures soldie1s are operationally effective in their unit assignments, and an environment that motivates the soldier to persocm 
at his ability level. Major advaaced development efforts will be conducted in the following critical areas: enlisted accession, 
assignment, attrition, retention snd re-alistment; officer recruitment, training and utilization; combat crew selection and 
training; Non-Commissioned Officer (NCO) selection and assignment; individual job-relevant training; performance-based individual 
skill qualification testing; individual extension trairing systems: criteria for assignment of women to unite; methods to overcome 
constraints on utilization of women; demonstration prejects to assess the effectiveness of new manag:rial and lecdership training 


on unit and crganizational performance. 


F. RELATED ACTIVITIES: Through the Department of Defense this work is coordinate? with related work in the Navy urder Program 
Elemen=s 6.27-63N, Naval Personn»1 Support Technology, and 6.37.07N, Navy Manpower Concrol System Pevelopmest, and in the Air 
Force under Program Element 6.27.03F, Personne! Utilization Technology. Related Army Program Elements are 6.27.17A, Army Personnel 
aud Manpower Technology, and 6.37.44.A, Army Contemporary Issue Developwent- Inter-service coordination is effected through annual 
tri-service development of Department uf Defense Tecknology Coordinating Papers, and tri-service committees in such areas as 
education and training, manpower, women and orgenizational effecciveness. 


G. WORK PERFORMED BY: Coutractore include: Cenera). Research Corporation, McLean, VA; Human Resources Reseatch Organization, 
Alexandria, VA; Kinton, Inc., Alexandria, VA; Systems Development Curporation, Santa Monica, CA; Richard A. Gibboney Associates, 
lac., Kensirgton, MD; University City Science Center, Philadc:phie, PA; Personnel Decisions Research, Inc., Minneapolis, MN; 
Advanced Research Resources, Inc., Bethosds, HD; fmerican Institutes for Research, Pzio Aito, CA. Other contracts will tocal 
$650,000. In-house research is performed by the US Army Research Institute for the Behavioral nnd Social Sciences, Alexandcia, VA. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 an/ Prior Accomplishmesta: Advanced development producte include: Army standards for the new Armed Services 
Vocational Aptitude Battery (ASVAB) for selecting persoanel; factors for selecting recruiters to improve recruiter productivity 
and to preveat recruiter malpractice cthzcugh over-zealous intent to pruduce; updated factors and incentives that motivate 
individuals to join the Aray and Reeervee to improve ~ecruitment and retention of quality ealisted personnel; Military Aptitude 
Predictor (MA>’ for screening out mmsuitabdle soldiers te prevent costly first-term enlisted personnel attrit‘on due to failure 
to adjust tc demands of Army life; reenlistment motivations/incentives; techniques for Regular Army officer selection and assign- 
ment; standsrdized training and Skill Qualification Test (SQT) systems fcr use in unite; seif-instructional materials for 
preparing SQt's; effects of varying percentages of women on unit performance; peer rating techniques for Reserve Officer Training 
Corps (ROTC) cadets and jumior officers. 


2. ¥FY 1978 Program: Advanced development efforts are being conducted to: improve the enlisted force through development of 
a new type test for screening out applicants unsuited for Army life; validate the Armed Services Vocational Aptitude Battery 
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Teoh. . comears $5.37.31.° : Performance Development 
and Assessment 

Nop Mission Area: #222 - Training and Personnel Technology Budget Activity: #2 - Advanced Technclogy Development 
(ASVAB) and develop new test composites for Army Military Occupational Specialcy (MOS) assignment; contin-« develcpment of new 
interactive and cost-effective training techniques for Reserve Cfficer Training Corcs (ROTC); develop machine-scorable functional 
literacy test for Army jobs; revise the Motor Vehicle Driver Selection Test; develop improved methods for selecting productive 
recruiters; develop instruments for selecting forward observer (FO) personnei; develop skill qualification training requirements 
for Remotely Piloted Vehicle (RPV) operators; identify characteristics that predict success of Senior Noncommissioned Officers 
(NCO); study transfer and retention of Chaparral misslle crewmen ckills from school to unit; develop refresher training packages 
for combat crewsen skills; develop nen-resident training packages and system for Active Army end Reserv2s; develop training and 
cesting program for maintenance units; develop performance-based individual training system for the Infantry; develop tests for 
selecting and assigning soldiers to tank crew positions; eva)Juation of the cost-effectiveness of the Army's individualized 
Training Extension Course (TEC); develop a General Diagnostic Survey (GDS) to identify a brcad range of problems affecting per- 
formance of organizations; conduct eva! uations of new leadership and managerial techniques in the Army. 


i. PLS) Plewed Progress) Adeeeted develepeeet sili continues FY Mh efforts os foilies: investigate new techniques ena 
centeat Tor A2VAR; comtice: the eralesties of TE coet-effectivessss; (orestigets parfermeeee of mixed-sex units; development of 
eliereative crgenisoringa! diaguosric mathbodo logics; lewg-tere evalestiens of oe eeceperial wad leadership techniques; isolation 
ef ealecttim lactere Tor Forward (hecreae and Lemmialy Flloted Vehle lee porememel; validation of revised NCO selection tests. New 
elictte ieclske) eal (deciles of ae ftrulrer selection precadutes| meanlistent ferecesting adel; evaluation of experimenta) re- 
cthiie: featd «7eien; sealaacicon of coeeretive perforsasce ef BOTC echolership recipients] evaluaticn of effectiveness of ROTC 
Peer, litres FY PY fonding provides fer advanced develupesnt |! protetepe perferumce—based training and evaluation 
pertages for combat ares unite as feller: (4) tebiidee) extension traigiag #yeteas for all combat ares and Operations and 
nittligenrs opeelaiiatey, (b) amadyticel pede For identifying aed developing critical Arrest perforaance skills and tasks; and 
te) @ gee) co deqernine whet, whe and where bo croie fer Air folemee oe Artillerr tasks. Increases also provide for development 
of ahiitienal aanaperial and jemierehip techalqees tc expeed scope onl 1ypee of weit onl orgmizeticonal problems that can be 
mdvceed: deve lapen) cic’ Gal iderioe of now electric moderenence oeilie ceeising preares] dereivpeent of cost-effective assess— 
ni aeriiena lor organizations) damonetietion projets) overcoming comatraings mm wtilisxcien of comes, 


a. FT i a0 Flee Progra: dévenced derelopeent alforie will be cemducted to continue Ser om recrulging and reenlistment 
erates: for Active Arey end Boeerre Componente; to develop lasdership training pregre= evaluation [na opplieation to Officer 
Gandidece frie] (OCE), TF Niiieery dredeey, Officer Beeic Course, and Officer Advanced Geures; to walidace and evaluate non- 
ramides! job (vainieg peckages; teccemtios: reveerch ce ieperes qgoelicp of Gil) Gel ifieet lon Teena (G7T"#); to evaluate new 
iret ofoe tiletrion mad training precederes, co eweluste Treimieg inforeet ies Feedkech Trvte=; *o centimes work on effects of 
elguisg we te olte od performace of such molge eder exiended operations! ¢enditions; te contiow werk on acquisition, 
tetent lien, oi opllisep_ion of female officer ond enlirted paratceel; to cont iene work os atility ef weriaes leadership and 
cecagetial latetersiion terhelques get dlageastic mejhode, Lerlobing deve lopeent of eel f-leetruction:] seterials and user docu- 
eenpation) @ealwation of lomg-tere ee fects in erpea tent lana elfenti wena deseeet ration projects, 
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5. Program to Completion: This is a continuing program. 
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setmennes 4 ee be Title: Combat Medical Materiel 


D@ Mission Area: ie Budget Activity: # 2 - Advanced Technology Development 
Survivability 


PRUGPA.3_ ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: Fabricated field sterilization prototypes were oper itionally tested and evaluated to 
determine reliability, maintainability, ané durability. Prototypes of the environmental protection container for medical supplies 
were operationally tested in Alaska during Joint Training Exercise Jack Frost 1977. Design and functional modifications were made 
based on results of the test. Advanced developmental prototype fabrication, development testing and operational testing for a 
field dental chair anc related equipment were accomplished. 


2. FY 197s Program: Advanced prototypes of new emergency sterilizers are being fabricated. A hardened prototype of the 
Flying Spot X-R-y is being built and made available for operational testing contingent upon satisfactory test results and the 
effort is being continued into engineering development. Prototypes of the environmental protection container are scheddled for 
retesting in a winter exercise in the second quarter of 197A. 


3. FY 1979 Planned Program: Fiements of the field medical human body diagnostic examinat:on and recording system will move to 
advanced development with the objective of insuring a more accurate and rapid means of diagnosis and of reducing personne] require- 
ments. Development will continue on clinical analysis systems for field use. Equipment will provide for rapid evalvation of the 
derangement of various constituents in body fluids of casualties. Improved survival rate of injured soldiers ani rapid return to 
duty will be a natural result of this improved and accelerated treacment - Construction of selective blood screening device proto- 
types will provide an accurate and rapid method of counting red/white blood cells and platelets. The funding increase from FY 78 
to FY 79 will offset the expected inflationary change. 


4. FY 1980 Planned Program: Advanced prototypes of a waste water reuse system for wobile field hospitals will be fabritated 


and tested. A remote communications system with monitcring centers for use in isolated medical treatment areas will be developed. 
Other ongoing programs will be ccstinued. 


5S. Program to Campletion: This is a continuing program. 


Program Element: #6.37.38.A Ticle: Non-Systems Training Devices (NSI) Development 
DoD Micaion Area: #222 - Training and Personnel Budget Activity: #2 - Advanced 
Technology 


A. RESOURCES (PROJECT LISTING): 4§ in thousands) 


Total 
Project FY 1977 FY 1978 FY 1980 Additional Estimated 
Number Title Actual | Estimate Estimate tuo Completion Costs 
TOTAL FOR PROGRAM ELEMENT 2844 5160 9700 Continuing Not Applicable 


ALLS NSTD Infantry 2844 1094 10400 Continuing Not Applicabie 
A224 NSTD Armor/Anti-Armor 0 4066 3000 Continuing Not Applicable 
A225 NSTD Artillery/Air 

Defense/Engineer 0 0 600 2500 Continuing Not Applicable 
A226 NSTD Combined Arms i) 0 300 3200 Continulng Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Army has a critical need to provide cost effective, realistic training 
without expending gross quantities of live ammunition and wearing out sophisticated, expensive combat equipment. Simulation 
technology provides an alternative. ais program objective is to develop realistic and etfective training devices and simulators 
to assist both individuals and upite to attain and maintain a high degree of proficiency and -ombat readiness through high 
fidelity simulation of modern weapons and the modern battlefield environment. Program provides fur fabrication and testing of 
breadboard prototypes which will provide the necessary information and cisk assurance prior to entry into Engineering Deve lopment 


phase. 


C. BASIS FOR FY 1979 RDTE REQUEST: Complete the edvanced development of armor anti-armor systems degun previously - Tank 
Weapons Guunery Simulation System and Armor Remoted Target System. Continve the efforts ov the Armor Full Crew Interactton 


y to train combat manuever forces in armor 
Additionally, efforts will 
~- nuclear, 


Simulator. These three developments will provide an integrated coordinated capabilit 
tactics and employment without seriously degrading the readiness posture of the units in the field. 
be initiated in simulators for indirect fire weapons, electronic warfare devices and other area threat type weapors 


biological and chemical. 
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Program Element: #6.37.38.A Title: Non-Systems Training Devices (NSTD) Development 
Dad Missicn Area: £222 - Training and Personnel Budget Activity: 2 - Advanced Technology Development 
Technology 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE ACCOMPLIS 


FY 1977 and Prior Accomplishments: Continued prototype development for the Infantry Remoted Target System (IRETS) and 
the Marksmanship Gunnery Laser Device (MAGLAD) to provide realistic and cost effective Infantry training. Program element was 
initiated during FY 1976. 


2. FY 1978 Program: Complete Advanced Development (AD}, to include Development Tests 1/Opezational Test I (DT 1/OT I) tests, 
for the IRETS and MAGLAD prototypes. Programa to proceed into Engineering Development on an accelerated basis. Initiate AD 
effort for the following programs critically needed for Armer/Anti-Armor training: Ammor Remted Target System (ARETS) to 
provide the capability to simulate realistic threat environments; the Tank Weapons Gunnery Simulation System (TWGSS) to provide 
tank gunnery training without the use of Service ammunition and real estate constraints; and the Armor Full Crew Interaction 
Simulator (AFCIS) research facility. 


3. FY 1979 Planned Program: Complete AD effort, to include DT I/OT I verting, for TWGSS and ARETS prograss initiated in 
prior years. Continue major development effort for the AFCIS research facility. Initiate development effort on the Indirect 
Area Fire Simulator, Electronic Warfare (EW) Simulator, and Nuc lear/Biological/Chemical (NBC) Simulators which will provide 
realistic training to wits in coping with these threats in combat environments. Training in these critical areas 1s considered 
very inadequate at this time. The US Army does not possess the means to conduct realistic and effective training to prepace 
our soldiers to cope with these environments. The programs initiated during FY 1979 will provide training capability not pre- 


vicusly available. 


4. FY 1980 Planned Program: Complete AD effort for the Indirect Area Fire Simulator, EW and NBC simulacor and the Armor Full 
Crew Interaction Simulator Research Facility. Initiate development effort for realistic maintenance training devicee for all 


jabor/maintenance intensive equipment (this area is considered high rate of return on fnvestment). Initiate developmen: for a 


realistic engineer equipment simulator. 


5. Program to Completion: This is a continuing progras. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.37.41.A Title: Meteorological 
DoD Mission Area: #224 - Environmental Sciences Budget Activity: 


$ in thousands) 


Project FY 1979 FY 1980 Estimated 
Nurber Title Estimate Estimate to Completion Costs 
1OTAL FOR ?ROGRAM ELEMENT 590 1200 Continuing Wot Applicable 


D533 Meteorological Equipment 0 0 None Not Applicable 
Development 
D158 Meteorological Equipsent 1137 590 1200 Continuing Not Applicable 


& Systems 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Ccnduct advanced development (AD) on meteorologicsi equipment required by the 
Field Army in support of combat operations. The Field Artillery urgently requires a highly mobile, lightweight, automated data 
processing and n»nradiating meteorological data acquisition system to assure maximum combat effectiveness of the Field Artillery 
on the modern day battlefield. The meteorological data is critacal to artillery fire direction calcvlators. Lack of this data 
can cause artillery impact errors of up to 500 meters. Also, a means of providing weather informetion from inaccessible areas 

is required for Intelligence in support of combat operations. 


C. BASIS FOR FY 1979 RDTE REQUEST: The AD of the Meteorological Station, Automatic, AN/TMQ-30, will be initiated (o provide 
real time meteorological data from remote areas in support of airborne, artillery and aviation operations. A contract will be 


awarded for AD models of the AN/TMQ-30. 


D. OTHER APPROPR:iATION FUNDS: Not applicable. 


E. DETAILED BACKGROUND AID DESCRIPTION: The objective of this program is to provide an Atmospheric Sciences Advanced 
Development program for suppozt of combat operations. Items currently included in this program atea: (1) The Field Artillery 
Meteorological Acquisition System (FAMAS) required by the Artillery Center and School, US Arsy Training and Doctrine Command, 
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Program Flement: #6.37.41.A Title: Meteorological Equipments Development 
DoD Mission Area: #224 - Environmental Sciences Budget Activity: #2 - Advanced Techno Develo 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. F¥_1977 and Prior Accomplishments: An exploratory model cf Field Army Meteorological Acquisition System (FAMAS) was 
fabricated and demonstrated to the uscr community. Based on the urer urgency for the FAMAS, an expedited development schedule, 
to include Integrated Technical Documentation aud Training (ITDT), was prepared and staffed in both the US Army Materiel 
Development and Readiness Command (DARCOM), and the US Army Training and Doctrine Command (TRADOC). A draft Required Operational 
Capability (ROC) was prepared and submitted. A procurement package was prepared and subsitted. 


2. FY 1978 Program: A contract will be awarded to the auccessful bidder for advanced development (AD) models of FAMAS (lst 
year increment) and the development plan will be updated. In crder to expedite the fielding of FAMAS, the AD contract will be 


converted to an engineering development (ED) contract in FY 1979. 


3. FY 1979 Planned Program: The AD of the Meteorlogical Station, Autoratic, AN/TMQ-30, will be initieted. A contract will 
be avarded to the successful bidder for AD models of the AN/TMQ-30. The development plan will be updated and Development Test/ 
Operational Test I Plan will be prepared and coordinated. The funding level was decreased by $547 thousand from FY 1978 because 


FAMAS will have entered ED. 


4. FY 1980 Planned Program: Acceptance tests will be conducted by the contractor on the AD models of the A«/TMQ-30. 
Development Test/Operational Test I will be conducted. Test results will be received end a validation In-Process Review 
conducted. A draft ROC will be prepared and submitted. 


5. Program to Completion: This is a continuing program. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


Program Element: #6.37.42.A Title: Advanced Electronic Devices 
DoD Mission Area: #211 - Electron Devices Budget Activity: #2 -— Advanzed Technology Development 


A. RESOURCES (PRUJECT LISTING): ($ in thousands) 


Total 
Project FY 1977 FY 1979 FY 1980 Additional Estimated 


Number Ticle Actual Est imate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 0 700 1350 Continuing Not Applicable 


DF 3201 Beam, Plasma, Display and 0 375 410 Continuing Not Applicable 
Transmitter Devices: +d 
Su systems 

DF 3202 Semiconductor Devices ana 0 334 190 820 Continuing Not Applicable 
Integrated Circnits 

DF 3203 Signal Processing Devices 0 220 135 320 Continuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The program provides advanced development models of electronic components, 
assemblies and aubsystems for application in military systems. The mission need of the program is to increase the combat readiness 
of the Army by extending successes attcined in exploratory development {nto advanced development to correct specific deficiencies 
in ffelded Electronic Warfare, Radar, and Communications Systems. The approach Includes the development of sufficient numbers of 
device models/modules to determine reliability, performance, reproducibility with major emphasis on greater commonality of 


applicetion and lower life cycle costs. 


C. BASIS FOR FY 1979 RDTE KEQUEST: Continve development of an affordable and reliable high power traveling wave tube for the 
Artillery Locating Radar, AN/TPQ-37. Continue development of low cost, lightweight expendable Jewner. Continue development of 
Standard Electronic Modies to simplify diagnosis, to minimize the number of parts/components and to provide parts commonality 
and interchangeabilicy of electronic equipment. Complete development of a tactical] miniature crystal oscillator for the Global 
Poaitioning Systen. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 
E. DETAILED BACKGRUUND AND DESCRIPTION: This program is a diversified advanced development program in electronic devices, 


components, assemblies zid subsystems for application in military system, Research and exploratory development programs that 
have successfully demonstrated fesatbility will be carried into advanced development to meet user needs in an efficient and 


e: blemnt: Po.ds 4. 


wit Migaion Area: #211 Electren Devices 
timely fashion and to provide a stimulation for industry where necessary. Eophasis wil] be placed on insuring performance 
capability, while stressing reliability, cost-effectiveness, and modular packaging features. The approaches pursued include 
trade-off studtes and analyses of component technology and module interface problems based on defined user needs. This wtll 
determine the optimum device and subsystem characteristics that wili meet specific requirements for Radar, Secure Communication 


and Electronic Warfare systems. 


F, RELATED ACTIVITIES: Coordination is achieved with other government agencies through participation in the activities of 

the Department of Defense Advisory Group on Electron Devices. Inter-service coordination and program cooperation are also directly 
derived from joint preparation of the Technology Coordinating Paper on Electronics wiich assess the technical program, goals 

and potential pay-off from the tri-Service total invescment of electronics technology base funds. Program Elexent 6.27.05.A, 
Xle-ctronics and Electron Devices, provides the Exploratory Development etfort for the program. 


G. WORK PERFORMED BY: The US Army Electronics Research and Development Command, Fort Monmouth, NJ provides the in-house laboratory 
effort which represents approximately 10 percent of the program funds requirewent. Four contracte totaling $630 thousand will 


be awarded in the near future. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Acc wlishments: Not Applicable. 
2. FY 1978 Program: The high power final output traveling wave tube for the Artillery Locating Radar, AN/TPQ-37, will be 


ruggedized for use in @ tactical environment and have its self-protection circuitry improved so that a 5000 hour tube life will 
be obtained and a 500 hour Mean Time Between Failure of the tranemitter realized. Present system development and redesign of the 


advanced developswent transmitter las resulted in a leboratory environment transmitter Mean Time Between Failure of 190 hours whereas 
a field use Mean Time Between Failure of greater than 450 hours is desired. The present version of an active Infrared jammer, AN/ 
ALQ-144, is capable of protecting utility, scout and attack helicopters against current threat mirsiles. Advanced Infrared heat 
seeking missiles will operate at longer wavelengths end protection of aircraft against these threats requires a higher Infrared 


source operating temperature than that of the current silicon carbide source. A graphite source currently being developed for the 
AN/ALQ-144 offers the lowest risk approach to obtaining increased long wavelength output. The electronic interface will be 
designed and integrated to provide several selectable operating voltages for the generating of Infrared sources capable of 
operating with the available aircraft power. Low cost (less than $1000) jammer packages cepable of being delivered by remotely 
piloted vehicles, mortars and shells are required to neutralize enewy fire control avd miferaft tracking redars. Improvements 

to a mini-traveling wave tube package will be made to increase the overall efficiency Fram 20 to 25 percent, reduce the tube 

cost to $500 and reduce the size and weight of the total package. Available Stancaril Hodules will be applied to a select Army 
eyuipmenr to demonstrate the petential reliability and life cost advantages resultant [rem previous paper studies; i.e., 6-12 
months reduction in development lead time; 20-50 percent increase in equipment Mean Timms Batween Failuge and a 20-25 percent 
reduction in life cycle cost. Advanced development of a l cubic inch crystal oscilluinr, having 2x10 /year overall stability and 
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Program Element: #6.37.42.A Title: Advanced Electronic Devices 


DoR Miaston Area: #211 - Electron Devices Budget Activity: #2 - ac:vanced Technolo 


less than 250 williwatt power consumption will be undertaken to develop extremely small, low power, highly stable reference 
oscillators required for use in the Global Positioning System/Navigation by Stationary Relay (NAVSTAR) matpack receiver 
equipments. The increasing quantity and complexity of communications traffic as well as the need for operating in a nuclear 
environment has created a need for significantly greater transmission efficiency and nuclear hardening of wire, cable and 
intercoanecting devices. The advarced development of Fiber Optic cable assemblies to replace the standard CX-4566 conventional 
metallic conductor cable for local distribution systems will be made available for field evaluation and testing. The design 

of the cable will be optimized to provide minimum size, weight, and cost consistent with the necessary transmission properties 
and the flexibility, ruggedness, Electromagnetic Pulse immunity and environment resistance to survive under tactical field 
conditions. Future Signal Intelligence Systems for signal detection, signature analysis, and threat identification require 
extremely compact and low power consuming circuitry. Experimenta: devices performing the discrete Fourier Transform using charge 
coupled devices will be designed and advanced development models fabricated to meet full military requirements. 


3. FY 1979 Planned Program: The ruggedization and improvement of the high power final output Traveling Wave Tube for the 
Artillery Locating Padar, AN/TPQ-37, will be continued. The redesign of the tube with a self-protect iso] ated anode will be 
evaluated to determine the effectiveness of the arc protection circuit and possible removal of the crow-bar circuit. The 
removal of the crow-bar reduces the number of active components which affects the overall Mean Time Between Failure. Interim 
model tubes will be constructed for performance evaluation and the data used to finalize the tube design to obtain an 
operational life of 5000 hours while meeting system «lecrrical and environmental requirements. The advanced development of 
the low cost, mini-Traveling Wave Tube jammer package capable of being delivered by Remotely Piloted Vehicles, mortars and shells 
will be continued. Life and reliability will be evaluated to aseure that no interface problems exist. Dormant shelf life will 
be evaluated to assure that turn-on after shelf life ts not a provlem. The Standard Electronic Module (SEM) program will be 
continued by developing SEMa for Army test, manpack, computer, end avionics equipment. One equipment from each of the above 
classes will be .elected and @ prototype will be designed and fabricated using the previously developed SEMs. Advanced development 
of the tectical miniature crystal oscillator equipment wili be conclud-d with major empnasis on packag’ng and finalization of 
the thermal and mechanical design of the wit. Fifty units will be fabricated, tested and delivered for use by the Global 
Positioning System/Navigation by Stationary Relay (GPS/NAVSTAR) contractors. The decrease in FY 1579 funds is due to reduced 


contractual effort. 


4, FY 1960 Planned Program: The Traveling Wave Tube program for the Artillery Locating Radar, AN/TPO-37, will be conc luded 
by having tukes undergo detailed electrical, mechani al and eavironmentzl tests to obtain data to insure reliable operation in 
the field with a 5000 hour tube life. The development of a mini-Travcling Wave Tube transmitter package will be completed and 
a ruggedized package made available for the lightweight Reactely Plloted Vehicle borne expendable jammer. The Fiber Optic cable 
assemblies for local distribution system program will be completed and spec‘fic models wll be incorporated jn selected field 
tests to determine operational feasibility of Fiber Optic data systems. At the present time, US forces have a limited capability 
to determine range to targets and terrein features, however, tiese devices are too heavy and voluminous. This limitatton 
seriously affects the ability to place timely and effective fires on known enemy locations and targets of opportunity. A program 
will be started to provide for a compact nanosecond pulser for laser target designators/rangefinders for portable systems. This 
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Program Elemen': €6.37.42.A Title: Advanced Electronic Devices 

Dob Misston Area: #21} - Electron Devices Budget Activity: #2 - Advanced Technolo 
refinement program wil] reduce the pulser's weight from 25 to 3 kilograms and volume from 3600 to 500 cubic centimeters. A low 
cost capavility for Jetecting and recognizing small targets through smke, adverse weather, foilage and camouflage at ranges up 
ro} is likevise requived by che Army. Millimeter wave device deve}~pment is 
greatl; being accelerated because of its ability to penetrate sme and fog and a new concept, dielectric waveguides, offers 
promise for low cost. A program will be started to evaluate low coat dielectric waveguide transmitters and ruggedize them to 
meet military requirements. Solid state combiners capable cf 1-10 watts at 94 gigahertz are to be develcped for high resolutton 
surveillance radars and target designators. A lightweight, 1.0 kilowatt peak power, 3.2 millimett?r wave tube will be developed 
with weight reductions of 45.4 to 6.8 kilograms end volume reductions of 6600 to 2080 cubic centimeters. The tempo of modern 
battle demands timely information from all sources, rapidly rrocessed and made available to the commander. The feasi>ility of 
using charge coupled devices for radar analog signal processing has been demonstrated. Procurement specifications, quslification 
test procedures, and performance limits will be developed for the Fourier Transform charge coupled devices used in signal 
detection, signal analysis, ecd threat analysis, and future Signal Intelligence Systems. 


5. Program to Completion: This is a continuing program. 


FY 1979 RDYTE CONGRESSIONAL DESCKUPTIVE SUMMARY 


Program Element: #6.37.43.A yicle: Training and Utitizatlon in Military Systems 


DoD Mtssion Area: #222 - Trainiag and Personnel Technology Budget Activity: #2 - Advanced Technology Development 


A. RESOURCES (PROJECT LISTING): $ in thousands) 


Total 
Project FY 1977 FY 1978 FY 1979 Fy 1980 Additional Estimated 


Number Title Estimate Estimate Estimate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 5€90 7848 10389 Continuing Not Applicable 


A771 Systems Embedded Training Development 920 920 1184 Continuing Net Applicable 

A772 Aircrew Performance in Tactical 1520 1309 1997 Continuing Not Applicable 
Environment 

A773 Combat Unit Training 1380 1980 2011 Continuing Not Applicable 

A774 Mun Machine Integrated Battlefield 750 864 1056 Contir. ‘ng Not Applicab!= 
Systeme 

A775 Human Performaace in Field Assessment 805 774 970 Cortinuing Not Applicable 

4780 Training Pevelopment for Battlefield 240 1401 1871 Continuing Not Applicaole 
Effectiveness 

A783 On-the-Job Individual Training Technology 0 185 #00 1300 Continuing Not Applicable 


B. BRIEF DESCRIPTION OF 7LEMENT AND MISSION NEED: Army combat readiness is vital to national security. To improve and maintain 
readiness, the Arwy needs advanced development on: automated traising and training devices for individuals and units; training 
and simulation use for helicopter flight crews; realistic engageme.t simulation training for combat and support units; techntques 
and procedures for man-machine interface in integrated battlefleld systems; techniques and methods for field asssesment of weapons 
systems; transfer of training technology tc users; and training systems for retention of critical military skille. 


C. BASIS FOR FY 1979 RDTE REQUEST: The Army's Training and Doctrine Command is introducing radical cuanges for achieving combat 
readiness by decentralizing and fmproving unit training and evaiuation while reducing the institutional iratning bese. Projects 
A76. and A783 support these changes through development of a technology transtec deiivery systes for individual and unit training in 
the f.eld. Project A772 directs technology development toward utilization of new Army helicopter simujators and toward maintenance 
of helicopter crew proficiency operationally. Other activities: Operating procedures for existing ani newly developing systems; 
cost-effective training methods based on evolving computer training technclogy; assessments and techniquer for utilization of 
siavlitors ard simulations to induce realism and effectiveness in cow at training, ceduce use uf actual syntems, fuels and ammuni- 
tions, and reduce hazards associated with systems’ use; training techniques and systems to insure retention ot critical skills in 
operational units. 


D. OTHED APPROPRIATION FUNDS: Not applicable. 


prate  ement: #£6.37.43.A 
Deb 'ission Area: #222 - Training and Personnel Technology 


hardware of complex computerized tactical systems to self-train users in system operation. Aircrew Perfornance in Tactical Environ- 
ment addresses training for helicopter flight crews in nap-of-the-earth (NOE) piloting and navigation, and use of flight simulators 
and flight proficiency maintenance in operational] units. Combat Unit Training integrates realistic two-sided tactical engagement 
simulation training into Army Training and Evaluation ?rograms, (ARTEP). Man-machine Integrated Battlefield Systems upgrades com- 
mand and control capability through improved battlefield information development and display, staff aids to battle management, and 
operating procedures in continuous operations. Human Performance in Field Assessment develops methods for human fa.--rs evaiuations 
of weapons sys*%ems, and provides field assessment of new training, doctrine and combst developments from new engagement simulation 
techniques. Training Development for Battlefield Effectiveness and On-the-job !ndividual Training Technology provide implementation 
methodology and guidance for transferring new training developments to individuals and field units. 


F. RELATED ACTIVITIES: rogram Elements 6.37.51.F, Traiving and Education Innovations; 6.37.20.N, Education and Training; 
6.27.22.A, Army Training Techrology; 6.37.38.A, Non-systems Training Devices Development. Interservice coordination is effected 
through annual and monthly tri-service technical coordination reviews, budget and apportionment reviews under Department of Defense 
(DoD) auspices and participation in tri-service development of DoD Technology Coordinating Papers, and tri-~service committees in 
such areas as educational technology, training simulation, human factors in operational testing, and aviation crew performance. 


G. WORK PERFORMED BY: Human Sciences Research, McLean, VA; Human Resources Research Organization, Killeen, TX; Systems Development 
Corporation, Santa Monica, CA; Manned Systems Sciences, Dothan, AL; Litton Systems, Columbus, GA. Other contracts will total about 
$2.5 million. US Army Research Institute for the Behavioral & Social Sciences, Alexandria, VA (in-house). 


H. PROGRAM ACCUMPLISHMENTS AND FUT!URF PROGRAMS: 


1. FY 1977 and Prior Acc lishments: feasibility of using Army tactical data systems to train users in “how to use the 
systems" has been demonstrated, has already resulted in a saving of cver $10 million just for the Tactics] Fire Control System 
(TACFIRE). 4 self-paced and self-instructional Map Interpretation and Terrain Analysis Course for nap-of-the-earth helicopter 
navigation reducing errors by 33 percent has been developed and introduced at the Army Aviation Center and for Army-wide use. An 
effective training program for basic rifle marksmanship reducing annual ammunition costs by $6.9 million has been developed and 
introduced. A prototype forward vbserver training simulator has been found effective as a partial substitute for live-fire train- 
ing with potential annual ammuniticn cost savings of $650 thousand. A realistic and effective combat engagement simulation tech- 
nique (REALTRAIN) for training small infantry, armor and combined arms units has been developed and introduced Army-wide. The 
Combined Arms Tactical Training Simulator, using a computer-driven battalion level scenario, has yielded significant improvement in 
training commander and staff in planning, understanding ard executing the battle. Development of mini-tank range strulation for 
training tank gunnery skills has reduced main gun range firing requirements. Benefits derived from this development reduced amsuni- 
tion costs, tank transportation costs, and provided fuel savings while maintaining peak efficiency at homebased installations. 


2. FY 1978 Program: Implementation of a handbook to asstst cperational users in developing simulation and training equipment 
requirements and qualitative specifications prior to weapons systems development. Model for training problem solving ctrategies for 
use in on-duty educationai programs and for Skill Qualification Test training. Demonstration of a microprocessor-based battle 
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Program Element: #6.37.43.A Title: Training and Utilization in Militar 
DoD Mission Area: #222 - Training and Perscanel Technology Budget Activity: #2 - Advanced Technulogy Development 


pimulation to enable users to conduct more cost-effective command post and field training exercises. Expansion of helicopter pilot 
Map Interpretation and Terrain Analysis Course materials to fuclude a variety of locations, terrair, and seasonal variat.ons. 
Objectives for training pilots in air-to-air combat tactics and in maintaining proficiency in helicopter aerial] defense. Objective 
performance grading system and handbook for flight simulators. Crew simulator training requirements and performance standards for 
M60A3 tank personnel. Operational impJew7ntation of REALTRAIN techniques for armored cavalry and artillery units. Validation of 
technology for REALTRAIN air-ground engagement simulation. Standard operating procedures for the Tactical Operations System and 
improved computer aids for tactical information management and decision making. Development and field testing of night navigation 
aide and procedures. Design of sensor system acquisition and processing mode] incorporating specific mission requirements, time 
constraints, environmental conditions and precision and reliability needs. Conduct of human factors and training of operattonal 
systems such as: Enemy position locafing systems, tank mounted thermal night sights and target identification by helfcopter crews. 
Development and distribution for operational use of updated and extended Army Training and Evaluation Program evaluation guidebork. 


2. FY 1979 Planned Program: Field validation of a unique computer-nanaged instruction system with across-the-board Armv appli- 
cations and usable without xedification on any type of Army computer. Development and introduction of improved Tactical Fire Con- 
trol Syster rroficiency maintenance package to enable users co receive training in more skills to greater depths. Conduct of field 
evelvuaticn of a computer-based instruction system for administering Technical Extension Course materials. Pecformance-based auto- 
mated student ptlut selection procedure using the (UH-1) training simulator. Specifications of minimum weather conditions under 
which nap-of-the-earth flight can teke place. Design of unit training program: for Skill Qualification Test training for combat and 
combat suppert military occupational specialities. Establishment of guidelines for improved tank platoon gunnery. Improved train- 
ing program for range estimation for infantry weapons supplemented by selected ranging aids. Implementation of threat-oriented 
MI6Al rifle marksmanship programs of instruction. Alpha-numeric and graphic movement analysis aids for use of intelligence and 
operations staffs. Selif-instructional materials on how to conduct large-scale evaluations of job performance programs in opera- 
tional units. Specifications of training requirements and standards for battalion-level combst units in United Scates Armv, Europe. 
Development and delivery to users of effectiveness measures for tank crewa. Development of self-instructional programs for training 
managers and supervisors. Funding incresse will implement Defense Science Board Task Force on Training Technol rocommendat ions 
for closer working ties between researcher snd major user and for advanced efforts on crew, group and team tral: ag. 


4. FY 1980 Planned Program: Demonstration at a field eite of Computer Training System adapted to individual requirements using 
transportable software package for training electronic troubl»~shooting skills. Cost-effective method for tank unir training. 
Field validation cf map reading courseware utilizing computer graphics. Differential asaignment program for Init‘al Fotry Rotary 
Wing oflot training directed toward eventual assignment to specialized attack and scout combat/tactical or utiliry/cargo-lift train- 
ing. Updating of Army-wide nores for unit effectiveness/readiness. Guidelines for depicting minimum essential unit information and 
terrain characteristics for use vith simplified maps, map enhancement techniques, and new discriminable symbol sets. Application of 
simulation technology to self-contained instructional modules on doctrin= and operations for Tactical Operations Systea. Management 
methods for large scale treining programs such as Integrated Technical Documentation and Training for operational and maintenance 
jobs. Guide for preparing tests to evaluate on-the-job training for infantry noncommissioned officers. Integrated family of battle 
simulations for diagnosis, remediation and enrichment of command group/staff performance within and between echelons. 


5. Program to Completion: This is a continuing program. 


FY 1979 RDTE CONGRESSIONAL 


Program Element: #6.37. 
DoP Mission Area: 


ON 
#222 — 


Training and Personnel Technology 


A. RESOURCES (PROJECT LISTING): ($ in thougands) 
Project FY 1977 FY 1978 
Number Title Actual Estimate 
TOTAL FOR PROGRAM -LEMENT 209 485 
A769 Army Contemporary Issue 209 485 
Nevelepment 
B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: 


races, minorities and women serving in the Volunteer Army. 


re 


DESCRIPTIVE SUMMARY 


Title: Army Contemporary Issue Development 
Budget Activity: #2 - Advanced Technology Development 


Total 
FY 1979 FY 1980 Additional Estimated 
Estimate Estimate to Completion Costs 
450 500 Continuing Not Applicable 
&50 500 Continuing Not Applicable 


The Army has requirements for programs to enhance Equal Opportunity for atl 
In addition, it needs an effective monitoring system to determine how 


various personnel management policies and factors affect the success of the Army in obtaining and retaining tue appropriate 


quantity and quality of volunteers. This program supports 


develop techniques for training and evaluating programs for managing 


strategies for effective utilization of equal opporrunity programs 
factors critically affecting personnel morale and retention. 


C. BASIS FOR 1979 RDTE REQUEST: 


ne] and equal opportunity programs on the operational effectiveness of individuals and units, 
institutionalize programs developed to reduce personnel turnover and dissension, 


advanced development efforts to meet these requirements through work to 


and reducing personnel turnover and dissension, to implement 
developed, and develop computerized systems for monitoring 


Continuing advanced development efforts necessavy to investigate the effect of critical person- 


to develop strategies to further 
and to develop improved personnel measurement 


instruments to support the Army's Equal Opportunity Training and Evaluation Programs. 


Not Applicable 


D. OTHER APPROPRiATION FUNDS: 


E. DETAILED BACKGROUND /ND DESCRIPTION: 
ological developments of Program Element 6.27.17.A, Army 


soldier productivity. 
programs at the field unit level. 


Advanced development work in this program applies technology base efforts and method- 
Personnel and Manpower Technology, to programs concermed with improving 
The specific areas addressed provide for direct implementation of personnel management and equal opportunity 
This advanced development program provides the sole vehicle for validation and implementation 


of Department of Army sponsored programs in the areas of race and ethnic relations and equal opportunity programs. 


F. RELATED ACTIVITIES: 


None. 


aI 


Program Element: #6.37.44.A Title: Army Contem Issue Development 
DoD Mission Area: #222 - Training and Personnel Technolo; Budget Activity: #2 - Advanced Technology Development 


WORK PERFORMED BY: Human Sciences Research, Inc., McLean, VA; in-house by the US Army Research Institute, Alexandria, VA. 


1. FY 1977 Prior Accomplishments: Advanced development efforts were accomplished in the following areas: measurement of 
changes in institutional racial discrimination in the Army (cited by the Secretary of the Army as the basis for the Army Affirma- 
tive Action Plan); evaluation of the President's Clemency Pregram (incorporated into the Department of Defense's evaluation of the 
program); evaluation of the Army's Race Relations und Equal Opportunity Program and Training Programs for Race Relations and Equal 
Gpportunity personnel resulting in revisions to Department of Army Pamphlet 600-21; development of diagnostic instruments for use 
by the chain-of-command in assessing personnel management problems; evaluation of existing race relations training course materials 
in present courses of instruction; longitudinal monitoring of personne] management and equal opportumity problems of the Army. 


2. FY_1976 Program: Determining effectiveness of new equal opportunity (EO) training methods and materials; determine rela- 
tionships between various EO training techniques and performance of individual soldiers; analysis of the Arey Race Relations 
Educetion Program; development and evaluation of experimental techniques for commander use in the control, assessment, prediction, 
and prevention of problems affecting attainment of EO program objectives; develupment of standardized £2U program monitoring sys- 
tems; provision of data on critical issues in administration of justice ané discipline; revision of DA Pamphlet 600-16 to include 
apprcaches to problems of institutional bias, sexism and ethnicity; development of continufng sources of information on kinds of 
soldiers entering the Army; and determining impact of changing personne! policies, current events and societul and demographic 
changes on Army personnel. 


3. FY 1979 Planned Program: Field test and evaluation of standardized £0 monitoring system; developmeat and evaluation of 
innovative strategies for handling dissension and discipline problems; development of new EO strategies and training frograme for 
leaders; Jevelopment of longitudinal survey instrumentation for periodic determination of soldiers’ attitudes and reactions to 
Army service. 


4. FY 1980 Planned Program: Coutinuation of efforts to tmprove effectiveness of the Army's Equal Opportunity Education/ 
Training Progrem; development of alternative EO training models, concepts, techniques, and instructional methods; cont fnuation 
of efforts to improve methods, techniques, and training for management of EO programs; development of data analysis techriques 
to utilize longitudinal inventory information to provide better understanding vf current Army personne]; determining effects of 
Army policies on current soldier population. 


5. Program to Completion: This is a continuing prograna. 


FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY 


veogram Element: #6.37.47.A Title: Soldier Support/Survivabilit 
Dob ‘.«-fon Area: #221 ~ Medicine & Life Scienccs Budget Activity: #2 - Advanced Technolo 


A. RESOURCES (fROJECT LISTING): ($ in thousands) 
"oo ee ee Total 


Project FY 1977 FY 1978 FY 1979 FY 1980 Addit ional Est imated 
Number Title Actual Estimate Estirate Estimate to Completicn Costs 
TOTAL FUR PROGRAM EI EMENT 1222 1797 2527 3920 Cont inuing Not Applicable 


N6LO Foud Advance Development 688 1162 1000 1550 Continuing Not Applicable 
D649 Clothing and Equipment 543 635 1527 2370 Continuing Not Applicable 


B. BRIEF DESCRIPTION OF EI.EMENT AND MISSION NEED: Deficiencies currently exist in meeting the daily basic needs of the individual 
soldier in protecting him/her against environmental! extremes and ever incrzasing lethality of battlefield hazards. Also, there is a 
continuing need to improve nutritional value and soldier “acceptance” of rations. This program is designed to satisfy these 
functional needs. New items of clothing, individual equipment, and field service support equipment will improve the comfort and 
survivability prospects of the Individual soldier through: improved cold and hot weather protective clothing; individual equir- 
ment for protection against noise attenuation, blast overpressure, nuclear flash, chemical and biological agents; up-graded 

working conditions; and improved daily hygiene. New food processing techniques and feeding methods afford opportunities to 

enhance whulesomeness of subsistance items whil« at the same time reduce food procurement cost and logistic support requirements. 


C. BASIS FOR FY 1979 RDTE REQUEST: Items Listed in this program are essential to improving the combat effectiveness of the soldier, 
fill gaps that exist in the soldier's compatibility with new weapon systems, and increase his efficiency and worale in the field. 
Prototype items and concepts will be developed to generate preliminary data relative to producibility, cost, and capability of pro- 
totypes to meet a defined use and need and/or threat. Program allows for generation of projected life cycle cost and evaluation by 
developer and user prior to the decision to enter full scale development. 


D. OTHER APPROPRIATION FUNDS: Not Applicable. 


F. DETAILED BACKGROUND AND DESCRIPTION: This was a new program element in the FY 1978 RDTE Descriptive Summary and contains two 
soldicr support-oriented projects previously carried in Program Element 6.37.26.A, Combat Support Equipment. These projects include 
food, clothing, and related personal and protective equipment for the individual soldier. Better combat clothing and individual 
equipment are essential for the protsciion:of the soldier and to improve h’s combat performance. A aafor effort in FY 1979 will be 
the continuation of develcpeciit of a ballistic helmet with sound attenuation and other protective clothing items for combat vehicle 
crewmembers. Departcent of Defense (DOD) Directive 1338.10-M assigns the Army overall responsibility for the DOD Food Research, 
Development, Testing and Engineering (RDT&Eng) program. This includes efforts to respond to DOD and other Services requirements re- 


Prograw Elemenc: #6.37.47.A Title: Soldier Support/Survivabilit ; 
DoD Mission Area: #221 - Medicine & Life Sciences Budget Activity: #2 - Advanced Technology Deve lopment 


lative to their specific operational needs for food and food service equipment, as well as to address jointly those needs which ure 
common *o two or wore Services. Allocation of funds to the various food program efforts is based on priorities assigned by the 
Joint Foundation Board comprised of representatives from all Services. 


F. RELATED ACTIVITIES: Each of the mil_tery Services performs work to develop their Service-peculiar items of clothing and 
equipment. However, close coordination is maintained, and many of the items developed under this program are used by all other 
Services. Work in clothing and individual equipment is also performed in Program Element (PE) 6.27.23.A, Clothing, Equipment 

and Packaging Technology; and in Project DL40, Clothing and Equipment and in Project DL42, Personnel Armor System of PE 6.47.13.A, 
Combat Feeding, Clothing and Equipment. Related work in food is conducted in PE 6.27.24.A, Food Technology; Project DL47, Whole- 
someness Testing of Irradiated Foods and Project D548, Military Subsistence System of PF 6.47.13.A, Combat Feeding, Clothing and 
Equipment. Basic research in support of both the food and clothing programs is done in Project AH52, Research in Support Equipment 
of Individual Soldier of PE 6.11.02.A, Defense Research Sciences. 


G. WORK _PERPORMED BY: In-house cork in this program is performed by the US Ammy Research and Development Command. Natick, “A; 

US Army Research Institute of Environmental Medicine, Natick, MA; US Army Aero-Medical Research Laboratory, Fort Rucker, AL; US 
Army Electronics Research and Development Command, Fort Monmouth, NJ; and US Department of Agriculture Stored Products and Insects 
Research and Development Laboratory, Savannah, GA. Potential contractors include Ro-Search Coip., Waynesville, NC; Gentex Corp., 
Carbondale, PA; Sierra Corp., Sierra Madre, CA; Americen Optical, Southbridge, MA; Edmont-Wilson, Coshocton, OH; Westinghouse 
Electric Corp., Hempton, SC; Geonautics, Newbury, MA; Sandia Corp., Albuqueque, NM; Corning Glass, Corning, NY; Bayonne Stainless 
Corp., Bayonne, NJ; Avetec Industries, Downers Grove, IL; and Mountain Safety Research, Seattle, WA. Contracts are valued at 


$767,000. 


H, PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: Physiological studies were conducted to measure differences between standard cold/dry 
uniforms versus a cevelopmental uniform, Some experimental leathers tested in-house have shown greater water resistance than leather 
ueed in the standard direct molded sole boot. A new material called “goretex" was considered for application to vapor permeable/ 
water impermeable rainvear. Laboratory studies have shown "goretex" to have high resistance to the passage of water, while still 
permitting a satisfactory passege of moisture vapo1. A contract was awarded for the design of additional nizes cf handwear develop- 
ed for wee when handling petroleum, oils and lubricants (POL) products and for the fabrication of sample mittens. A contract was 
avarded for fabrication of both high and low pressure inflatable tube structural elements for use in aircraft maintenance shelters. 
Received oven and proofer asserblies for continuous-flow takery from contractor. Completed product testing on eight new subsistence 


items. 


2. FY 1978 Program: Complete advanced development (AD) on vapor permeable/water fmmermeable raimear, and a cold/dry weather 
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Progr.” “‘ement: #6.37.47.A Title: Soldier Support/Survivabilit 
DoD Mission Area: #221 - Medicine & Life Sciences Budget Activity: #2 - Advanced Technology Development 


uniform. Award a contract for additional limited sizes of a modified infantry boot for limited field evaluation prior to Develop- 
mental Test/Operational Test (DT/OT) 1. Conduct laboratory and physiological studies on POL handwear. Conduct in-house technical 
evaluation of prototype low pressure inflatable arcnes and high preseure inflatable beams for possible use in aircraft maintenance 
shelters. Develop alternative dye/materials which satisfy both military and environmental/safety/health agencies restrictions. 
Initiate AD on flashblindness protection device for Army aviators, combat vehicle crewmen (CVC) clothing system, and a family of 
moduler general purpose (GP) shelters. Continue improvements on field food service sanitation. Continue development of continuous~ 
flow bakery system integrating the oven components alreadv received into a field bread production system. Complete production pro- 
cease development for eight special purpose subsistence ftems to meet unique military requirements, e.g., compressed dehydrated 


vegetables to save on transportation costs and storage space requirements. 


3. F¥ 1979 Planned Program: Complete advanced development (AD) of: flashblindness protection for Amay aviators and POL hand- 
wear. Fabrical® sad teut prototype designs of ballistic eve protection; award contract for test itens of infantry boot for DT I/OT 
I. Continue AD =! the EVE elcthing system where the emphasis will be on a ballistic protective helmet with sound attenuation. 
Complete AD of th® cunt tmanes-flow bakery system with DT 1/OT T acheduled during the first half of FY 1979. Continue development 
and process definitiiam and 4escription for the MOD new subsistence item program. This latcer effort involves new items to meet 
special military requirements which cannot be met by off-the-shelf subsistence items. Initiate and/or continue AD on nineteen 
separate service squifemantis of the NOD Food RDT&Eng program prioritized by the DOD Joint Formulation Board. Increased funding 


is mainly for the CFO hele. 


4. FY 1980 Planned Program: Continue advancd development (AD) to support items of clothing and equipment not completed in 
rY 1979, Conduct DT I/OT T on ballistic eye protection. Continue suspension studies and medical design constraints for the helmet 


component of the (CVC) clothing system and other clothing articles of the system. Continue review of military compounds and end 
item specifications for conflict with new environmental/safety /health standards. Initiate AD on a camouflage overcolorant kit, 
ballistic protection for field artillery crews/weapons/ammunition, and @ cold weather aircrew flying ensemble. Continue AD to 
support new subsistence item: of the DoD RDT&Eng program. 


5. Program to Completion: This is a continuing program. 


FY 1979 RNDTE CONGRESSIONAL DESC 


Program Element: #6.37.48.4 Title: Automatic Test Equinment 
DoD Mission Area: #244 - Budget Activitv: 2 - Advanced Technolo Development 


Total 
Project Fy 1976 FY 1979 Additional Estimated 


Number Estimate Estinate to Completion Costs 
TOTAL FOR PROGRAM ELEMENT 2047 Continuing Not Applicable 


41729 Automatic Trat Support 1900 Continuing Not Applicable 
Systems 

D203 Vehicle Di2zgnoecics 370 Centinuli ng Not Applicable 

D244 Communications Electronics Continuing Pot Applicable 
Automatic Test System 

D633 Automatic Test Equipment 1000 Continuing Not Applicable 
Adzanced Technclogy 

D635 Missile Automated Test 3409 Continuing Not Applicable 
Equipment System 

D651 Calibration 134 200 200 Cont {nuing Not Applicable 


B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The automatic test equipment program will provide the technology required for 

t st, measurement, and diagnostic equipment in support of Army combat and combat support systems at all levels of maintenance. 

New systems under development are Lucorporating advanced electronic circuit technology with complex large scale integrated ci. cuits 
that can no longer be totaliy supported with conventional tes:, measurement, and diagnostic equipment. In addition, the present 
proliferaticn and lack of interface within coamodity orfente< teat, measurement, and diagnostic equipment has pleced a burden on 
the Army in logistics and training. The adventages of placing automatic test equipment into the inventory ‘{nclude: ceduces In- 
correct diagnosis end unnecessary repairs; reduces diagnoatic time and manpower requirement; reduces cost of developing and pro- 
curing special, peculiar and common test equipment; and reduces the necessity of larpe numbers of skilled diagnosatictans. 


Program Element: #6.37.48.A 
DoD Mission Area: #244 - Mobility and Logistics 


C. BASIS FOR FY 1979 RDIE : Investigate Army-wide requirsmmnix t detaraine the design of automatic test equipment to 
support a broad class of systems at organizetional and direct suppatt maintenasce. Initiate development of a “suitcase” type of 
automatic test equipment which will provide go, no-go test capability fer erganmizational level of maintenance to isolate mal func- 
tZoning weapon systems to a removable module. Develop the concest of aw gemaral purpose “bench” type tester at direct support level 
of maintenance fur diagnostic testing of malfunctioning eodules ramcreidl at ergemizationsl level of maintenance. Develop guide- 
lines and regulations for configuration management of eutomatiz test equipment software and hardvere for Arwy-wide weapon systems 


developers. 
D. OTHER APPROPRIATION FUNDS: Not applicable. 
E. DETAILED BACKGROUND AND DESCRIPTION: Dramatic advances in technologies have allowed for development of more complex weapons 


systems with greater performance capability. In turn, these systems have demanded the develonacnt of correspondingly more 
complex test equipment and test technology. Advanced computer controlled automatic test equipment and simpler automatic test 
program generation systems must be developed to keep pace with commmications-electronics, optical, laser, hydraulic, pneumatic 
and {nternal combustion engine development. The objectives of the program are: develooment of a bench type automatic tester 
to fault isolate printed circuit boards at the direct support maintenance level; develonment cf a low cost, microprocessor 
controlled, portable, “suitcase” automatic tester for use at the direct support and organizational levels of maintenance to 
provide go, no-go testing for communications-electronics equipment; development of standarda, guidelines, and aida required by 
Army systeme developers that will be supported by automatic test equipment; and development of automatic test equipment that is 


wissile system peculiar. 
F, RELATED ACTIVITIES: Program Elements (PEs) 6.27.79.A (Test, Measurement, and Diagnostics Technology) and 6.47.46.A 


TT 


(Automatic Test Support Systems) accomplish the exploratory and engineering development vork, respectively, for work covered 
under this program. 


C. WORK PERFORMED BY: In-house work im performed by the US Arnay Communications Research and Developrent Command, Fort Monmouth, 
N1, and the US Army Missile Research and Levelopment Command, Redstone Arsenal, AL. Contractors are: RCA Corporation, Burlington, 
MA; and the University of Pennsylvania, Philadelphia, PA. 


H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRADS : 


Program Element: #6.37.48.A Title: Automatic fest Fqui pment 
DoD Mission Area: 4244 - Mobilit Budget Activity: #2 - Advanced Technolo Development 


1. FY 1977 aad Prior Acc Completed advanced development (AD) of the AN/USM-410 Automatic Test Equipment for 
communications-electronics systems application. Provided technical support to Army program managers (PM) in the integration of 
the AN/USM-410 onto their systems. Convened a Special Study Group of representatives from the various Amy equipment developer 
and user commands to determine the technical capabilities of industry in automatic test equipment and to determine automatic test 
equipmenc requirements of the Army. As a result of the study effort, several addendums were submitted to the Automatic Test 
Equipmert Letter of Agreement and a Required Operational Capability (ROC) for the General Support Automatic Test Equipment was 
initiated. The outline development plan for the suitcase type tester program was initiated. Continued comvractual effort to 
develop and determine the methods of implementing many of the unique automatic test equipment language testing techniques. Con- 
tinued contractual effort to automatic test program generation development. 


2. FY 1978 Program: Prepare for AD phase of the suitcase type tester for communications-electronics applications, and 
convene an In-Process Review (IPR) to seek approval to enter an accelerated developnent and acquisition program. Develop 
documents to aseist system developers in planning and budgeting for autcmatic test equipment for their program, to include: 
Automatic Test Equipment Acquisition Handsook; Test Program Set Planning anc Budgeting Guide; and User's Guide for the 
Preparation of Automatic Test Program Sets. Conduct a study for the purpose of recommending amendments, changes, or generation 
of Army Regulations relative to automatic teat equipment hardware and software in the materiel acquisition process. Complete 
contract for automatic test program generation development. Define test program scts generation standardization in order to 
insure the implementation of uniform interactive softwere between the automatic test equipment operator and the machine. 


3. FY_1979 Pranned Program: Prepare the management plans and documents, such as the cost and development plans, to award a 
two-phazed contract for an accelersted advanced development of the suitcase type tester. The firat phase will consist of a 
government/contractor performed trade-cff analysis resulting in a system design specification for a low cost suitcase tester. 

The secomd phase will design and develop prototype models which will be geared towara supporting specific weapon systems. Initiate 
the conceptual investigation for an advanced design technology for the bench type tester. Flectrical, mechanical, and thermal 


interface designs will be developed for the system modules. 


4. PY 1980 Planned Program: Award a contract to determine the most cost effective approach in developing the suitcase tester 
to meet the needs of the various weapons systems. Continue contractual effort on the bench tyne tester for direct support msin- 
tenance of electronic equipment. Support for automatic test equipment software will be provided, such as configuration management 
policies and procedures, and the implemertation end management 0} software support centers. A low frequency electronic test 
station to suport currently Fielded missile systems will be designed. Several techniques for interfacing the unit under test 
to the automatic test equipment will be evaluated and the best technical approaches incorporated into the missile automatic test 


Program Rlement: #6.37.48.A Title: Automatic Test Equipment 


DoD Misston Ares: #244 - Mobility and Logistics Budget Activity: #2 - Advanced Techmlogy Development 
Technology Demonstrations = 


equipment design. Cownercial equipment will be procured, any necensary equipment of system peculiar design will be fabricated, 
autonatic test equipment operating systeu and welf-tent software not commerctally available will be developed, and the missile 
nuromatic teat equipment system will be demonstrated. 


5. Program to Completion: This 18 a continuing program. 
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Pros: 1 Klement: #6. 37.50.A 


Nod Mission Area: #442 - Logistics/General Combat Support 


G.  WORK_PERFORME)_ BY: 


Army Institute of Research and field units in Thatfland, Kenya and Brazil. The remaining 302 of the work will be conducted by 
extramural contracta that will be awarded in FY 1979, which is the intttal funding year for this new project. 


H. PROGRAM ACCOMPLISHMENTS ANI) FUTURE PROGRAMS: 


1. FY 1977 and Prior Accomplishments: Not Applicable 


2. FY 1978 Program: Not Applicable 


3. FY 1979 Planned Program: Twn or three drugs showing promise in preclinical] and clinical studies as prophylactic and/or 


sherapeut tc ‘agents for drug resistant malaria will be evaluated in limited field trista. Several antinarasitic Crugs will be 
evaluated in clinical tests for prevention and treatment of leistuantasis, and important disease occurring in troops conducting 


operations in endemic areas. A candidate dengue type IT vaccine will be evaluated for efficacy in man. Effectiveness in troops 
of an adenuvirus type 21 vaccine wiil be determined in limited trials. 


4. FY 1980 Program: Several antimalarial drugs will be evaluated under limited and comprehensive field tests. Most prom- 
ising drugs will be submitted for final Food and Drug Administration approval and for stocking in Deparment of Defense supply. 
A large scale-field trial of adenovirus 21 vaccine for recruit protection will be conducted. When this vaccine development is 
completec it will be recommended for standard use. Final safety and efficacy testa for an antileishmsnial drug will be con- 
ducted. Large scale tests fer safety and antibody respense to a candidate Group B meningococcal vaccine will be conducted. 


5. Program to Completion: This is a continuing program. 


